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Vibration of Crankshaft-Propeller 
Systems 


By Karl Liirenbaum 


Deutschen Versuchsanstalt fiir Luftfahrt 


UCH remains to be desired in the vibration 
characteristics of present crankshaft-pro- 
peller systems, in the opinion of the author. 


Discrepancies between torque-stand and flight 
measurements of torsional vibration on the same 
engine may explain propeller fractures due to the 
vibration of flexure. Recent fatigue fractures of 
crankshafts, differing from those due to torsional 
vibration, must be attributed to longitudinal 
vibration. 


Degrees of freedom are discussed with a graph- 
ical summary of vibration frequencies. Vibra- 
tion forms, sources, stresses, and resonances are 
subjected to mathematical analysis. 


Three roads open to effective measures against 
vibration are given as: direct elimination of 
sources; subsequent destruction or damping of 
existing vibrations; and changing the pitch of 
the vibrating system, or displacing the resonance 
points to fields outside of the operating range. 
Of these methods the last is believed to be the 
most promising. 


It is proposed to separate the crankshaft and 
propeller through the interposition of a flexible 
spring connection to obtain a_ crankshaft-pro- 
peller system that would be vibration-free to a 
large degree within the operating-speed range. 
Such construction would permit decreased crank- 
shaft dimensions and weight. 


OR the noiseless and vibration-free operation of driving 

systems, freedom from vibration of the operating parts 

of the system is most important. This consideration is 
of utmost importance in the case of crankshaft-propeller sys- 
tems, the vibration characteristics of which, to a great extent 
at present, leave much to be desired. 


{This paper was presented at the Semi-Annual Meeting of the Society, 
White Sulphur Springs, West Va., June 4, 1936.] 
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A few years ago when crankshaft breakage was of fre- 
quent occurrence in in-line engines research, concerned most 
with the source of breakage, was directed exclusively toward 
the degree of freedom of torsional vibration. In these projects 
the propeller was regarded as a rigid body whose mass mo- 
ment ot inertia was so much greater than the mass of the 
driving system under consideration that even considerable 
change of the propeller moment of inertia did not affect 
measurably the vibration form and frequency. Accepting this 
hypothesis leads to the conclusion that the propeliers used, 
brake or flight propellers of whatever type, are without effect 
on the torsional-vibration characteristics of the system. 

Recently a few significant observations have been made that 
indicate that increasing the degrees of freedom in the system 
produces results of decided importance. The fundamental 
observations are as follows: 

(1) Torsional-vibration measurements on the same engine 
made in the torque stand with a brake propeller and in flight 
with different flight propellers result in findings differing 
from one another more or less decidedly and to an extent 
far exceeding the deviation due to experimental error in 
measurement. Fig. 1 shows an excellent example of this 
deviation. The resonance point, n,/6, found in measure- 
ments on the test stand at an engine speed of 1825 r.p.m. 
appears in flight measurements as two points of resonance, 
an upper and a lower one. The diagram brings to mind 
the well-known double pendulum as a resonance damper. 
In fact, later research showed that the natural torsional fre- 
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Fig. 1—Torsional Vibration Curves of the Same Four- 
Cylinder In-Line Engine with a Flight Propeller and a 
Brake Propeller 


Compare also this figure with Fig. 14 for Schwarz pro- 
peller No. 32018. 
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quency of the crankshaft-propeller system occurred at the 
same point as the first harmonic of the vibration of flexure 
at this speed (see Fig. 14). In this case, the propeller ab- 
sorbed part of the vibration energy of the crankshaft and 
acted as a resonance-vibration damper for the torsionally 
vibrating crankshaft. 

(2) As a possible result of this condition, we have the oc- 
currence of fractures in wood and metal propellers used with 
certain engine types due to the vibration of flexure. In metal 
(Elektron) propellers the fractures occur solely in the base 
cross-section of the blade-root near the hub where there is 
increase of stress because of the clamping action of the hub 
and decrease in strength because of internal-frictional fatigue 
(see Fig. 2); in wood propellers cracks appear in the metal 
rim, and varnish peels at a definite point on the upper half 
of the blade (node of the first harmonic of the vibration of 
flexure ). 

(3) Recently, fatigue fractures, differing in appearance and 
location from those due to torsional vibration, have occurred 
in crankshafts, and these fractures must be attributed to 
longitudinal vibration (accordion-type vibration) of the crank- 


shaft (see Fig. 3). 


Degrees of Freedom 


The foregoing observations make it necessary to consider 
all degrees of freedom that are possible and of interest in 
connection with resonance and the results attributable to these 
degrees of freedom. Fig. 4 characterizes the essential degrees 
of freedom; Figs. 5 to 9 give the forms of the corresponding 
free vibrations, the occurrence of which in the operating- 





Fig. 2— Fracture Due to Vibration of Flexure in 
an Elektron Propeller in the Base Cross-Section 


of the Blade Root Near the Hub 
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Fig. 3—Fracture of an 
Aircraft-Engine Crank. 
shaft Due to Longitu- 
dinal Vibration —(Left) 
Surface Crack in the 
Hollow - (Right) Sur. 
face of the Fracture 


speed range of the driving system is possible and could be 
shown. 

All degrees of freedom react upon one another, as can be 
seen easily by observing the change of form of the system 
through the introduction of a torsional moment (tangential 
force) on a crank throw. The introduction of a torsional 
moment (torsional vibration) brings about a change in the 
extent of the crankshaft in the direction of its longitudinal 
axis (longitudinal vibration) and the bending of the crank- 
shaft (vibration of flexure). A torsional-vibration moment 
on the propeller hub causes the propeller blades to vibrate 
simultaneously in torsional vibration and the vibration of 
flexure. This relation can be understood easily if the crank- 
shaft, by and large, is regarded as a helical spring and the 
propeller as an extension of it. 

In connection with the resonance possibilities of the system 
of practical interest, it is important to know the vibration 
frequency and forms of the individual degrees of freedom of 
the complete driving group. In view of the interdependence 
ot these degrees of freedom, it is not wholly sound to speak 
ot the vibration frequency of the individual degrees of free- 
dom; more accurately, there are only vibration frequencies 
and forms characteristic of the interrelated system as a whole; 
and, when resonance conditions exist, the deflection of all 
points of the system at the same time is naturally very con- 
siderable. The effective relationships are then most decidedly 
manifest and research on this phase is now in progress. How- 
ever, for our preliminary consideration of resonance points, 
it seems permissible to speak of the vibration frequency and 
forms of the individual degrees of freedom, with the under- 
standing that the findings set forth will be subject to certain 
exceptions and corrections, in most cases presumably only 
insignificant, to be disclosed by the research now in progress. 

Fig. 10 summarizes the vibration frequencies; Figs. 5 to 
g show the associated free-vibration forms. 


Vibration Forms 


Fig. 5 shows the form of free torsional vibration for the 
customary driving system, almost the only fundamental vibra- 
tion of interest, with one node close to the propeller. The 
resulting crankshaft fractures have been understood for some 
time and, fortunately, have been reduced greatly in number 
recently as a result of fundamental research and the develop- 
ment of suitable preventive measures. 

Fig. 6 shows the lowest possible form of vibration of flexure 
with a reversing strain at the bearing, and with the proviso 
that the crankcase is rigid against bending and does not take 
part in the vibration. The corresponding vibration frequency 
(see Fig. 10) is very high, so that resonance in the operating 


range is very unlikely. In in-line aircraft engines with bear- 
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ings at both sides of each crank throw, shaft breakages at- 
tributable to vibration of flexure are negligible as compared 
with the situation in automobile engines with fewer bear- 
ings and perhaps even as compared with radial aircraft 
engines. 

Fig. 7 characterizes the form of free fundamental longi- 
tudinal vibration with a node close to the very considerable 
propeller mass. Pi ae 

An antecedent for the creation of this form of vibration is 
axial bearing play which must be present to a considerable 
extent. Longitudinal springing is for the most part provided 
by the crank cheeks which are susceptible to bending. Fig. 
3 pictures a fatigue fracture in the hollow in the transition 
between crankpin and cheek, which fracture obviously is at- 
tributable to longitudinal vibration of the crankshaft.. 

The experimental determination of the frequency of longi- 
tudinal vibration through the creation of resonance by means 


CD; 
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Fig. 4- Degrees of Freedom of Vibration in the Crank- 
shaft-Propeller System 


Lx =Longitudinal vibration of the crankshaft (9) 
DxK =Torsional vibration of the crankshaft (10) 
Br,, Bx, = Vibration of flexure of the crankshaft (13) 
By, =Vibration of flexure of the propeller (12) 
Dy, =Torsional vibration of the propeller (13) 


of a small out-of-balance exciter is pictured in Fig. 11. For 
this apparatus, the frequency equation is: 


a= pigB (1) 
where 
_ Ms . 
* . 


is the ratio of the additional mass of the out-of-balance exciter 
to the shaft mass. If in this determination the longitudinal- 
vibration frequency is found to be n’, it is then reduced to the 








Fig. 5—Form of Torsional 
Vibration 


Fig. 6-— Form of Vibration of 
Flexure 


longitudinal-vibration frequency of the shaft without the 
additional out-of-balance exciter by means of the relation: 
9) 
n’ = 6 n (3) 
T 





To make possible, in the future, advance calculations of 
the longitudinal-vibration frequency of crankshafts, longi- 
tudinal dilation tests are being made on different crankshaft 
types with the object of supplementing one of the familiar 
reduction formulas for torsional springing with corresponding 
reduction formulas for the longitudinal springing of crank 
throws. 

Although as a rule, of all the forms of vibration of the 
crankshaft, only the fundamental vibrations are of impor- 
tance, for the considerably more flexible propeller, even the 
harmonics must be considered. The corresponding forms 
of propeller vibration are shown in Fig. 8 (vibration of 
flexure) and in Fig. 9 (torsional vibration). ° 

The forms of the vibration of flexure (Fig. 8) fall into two 
classes. In the forms denoted by A, the half on one side of 
the crankshaft axis is a reversed mirrored image of the other 
half; at the hub the form of the vibration is reversed relative 
to the common tangent; and the crankshaft is drawn into the 
vibrating system. In the form of vibration indicated by B 
the half on one side of the crankshaft axis is a mirrored image 
of the other half; the vibration nodes originate in the hub; 
and the crankshaft no longer participates in the vibration. 
The vibration frequency in class B is higher than the cor- 
responding frequency of class A. 

With relation to the considerably higher torsional resistance 
of the propeller in relation to the resistance to flexure, the 
form of fundamental torsional vibration shown in Fig. 9 
should be considered. 


Advance Calculation of Vibration of Flexure 


This calculation frequently can be carried through with 
sufficient accuracy by the Rayleigh-Ritz method supplemented 
by graphical methods; Fig. r2 shows the experimental de- 
termination. The propeller is suspended lightly sprung in 
a rubber cable and is actuated by a small out-of-balance exciter 
fastened to the hub. Naturally, in this apparatus only the 
vibrations of class B, Fig. 8, are set up. To simulate more 
nearly actual operating conditions, the apparatus shown in 
Fig. 13 was developed. This apparatus reproduces, in addi- 
tion, the effect of the coupling arrangement of the crankshaft- 
propeller system. The apparatus represents a vibrating image 
of the actual driving system. 

A two-bearing shaft, the torsional springing of which cor- 
responds to that of the crankshaft under investigation, carries 
at one end the appropriate propeller with a hub and, at the 





Fig. 7-Form of Longitudinal 
Vibration 





Figs. 5 to 7-Forms of Fundamental Vibrations of the Crankshaft-Propeller System 
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Fig. 8— Vibration of Flexure of the Propeller 


a (Above)—Fundamental and first and second harmonic 
with the participation of the crankshaft. 


b (Below)—Fundamental and first and second harmonic 
without the participation of the crankshaft. 


other end, a crossbar on which are two out-of-balance exciter 
elements displaced similarly at 180 deg. These elements in- 
troduce a pure vibrating moment corresponding to the tor- 
sional force harmonic set up by the engine. The moment of 
inertia of the crossbar corresponds practically to the sum of 
the mass of the engine-driving system. The speed of the 
out-of-balance moment is adjustable in the range of from 
about 200 to about 18,000 r.p.m., so that the entire frequency 
range of the different degrees of freedom of the system can 
be explored. With the help of a properly mounted mirror, 
the vibrations of the points of interest (crossbar, hub, propel- 
ler blades) are observed. The frequency determined by this 
apparatus for the stationary propeller is reduced to that of 
the rotating propeller (taking into consideration the stiffening 
effect of centrifugal force) by means of the following equa- 
tions of Mesmer and Hansen! for the fundamental and first 
harmonic: 

vee = vo + 1.45n? 

vt = vo? + 4.4n? 


io 


(Fundamental vibration) ( 


or 


(First harmonic) 


where 
v, = Vibration frequency at propeller speed n (6) 
v. = Vibration frequency at propeller speed n = o (7) 
n = Propeller speed (8) 


The frequencies of propeller vibration given in Fig. 10 


. 1 See Aircraft Engineering, Vol. VII, March, 1935, pp. 65-69; ‘‘Airscrew 
Oscillations”, by M. Hansen and G. Mesmer. 
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were determined in this apparatus; their agreement with the 
vibration behavior of the propeller revolving in the aircraft 
was confirmed by observations of the propeller in operation 
in the aircraft. A report will be given later on that part of 
the current research dealing with the coupling and the re. 
ciprocal effect of the degree of freedom of the system. 


Vibration Sources, Stresses, and Resonance Points 


Following this summary of the forms and frequencies of 
the free vibrations, arise the questions of sources of vibra- 
tion, resonance points, and the stresses imposed by vibration 
on the system. 


Sources 


Although the creation of torsional and longitudinal vibra- 
tion and the vibration of flexure in the crankshaft by the 
harmonics of gas and inertia forces is understood generally, 
such knowledge concerning the sources of propeller vibra- 
tion is only partially available. Literature on the subject of 
propeller vibration either ignores the question of causes or 
goes into it only in a general way. As a rule, air-flow 
phenomena are given as sources — such as turbulence vortices, 
periodic pulsation of the propeller blades in passing wings or 
other resistance bodies, and overlapping in the propeller 
fields in multiengine aircraft. On the contrary, recent re- 
search, carried out by the German Institute for Aeronautical 
Research on the exciter apparatus, Fig. 13, and on aircraft, 
has demonstrated that, because of the coupling between crank- 
shaft and propeller, the torsional harmonics of the engine 
should be regarded as of first importance in considering the 
source of propeller vibration. 

In this connection it must be emphasized that occasionally 
there occurs in propellers vibration that is obviously attribu- 
table to air forces as the source. For these conditions, the 
term “flutter” has been coined, without any explanation of 
the phenomenon being given. As discovered in these observa- 
tions flutter is accompanied by a detonating, machine-gun-like 
report, whereas vibration causes hardly any noticeable noise. 
Flutter occurs on the propeller test-stand when the propeller 
is driven by an electric motor and when there is no engine 
present, whereas vibration is produced only when the pro- 
peller is engine-driven. These observations seem to indicate 
clearly that air forces are the cause of flutter and that the 
torsional harmonics of the engine are the cause of vibration. 
Unlike the situation with regard to vibration in resonance, no 
clear understanding exists as to the nature of flutter, whether 
it be torsional vibration or a self-actuated phenomenon. An 
explanation of its relationships seems of utmost importance. 
At all events it should be stated that flutter has not yet, up 
to the present time, lead to propeller breakage, whereas the 
fractures illustrated in Fig. 2 can be explained clearly by vibra- 
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Torsional vibration (fundamental vibration, Fig. 5) 


Crankshaft Longitudinal vibration (fundamental vibration, Fig. 7) 
Vibration of flexure (Fig. 6) 
Fundamental vibration (Fig. 8, B. 1) 
Vibration of Flexure, v5 lst harmonic (Fig. 8, B, 2).... 
Propeller 


2nd harmonic (Fig. 8, B, 3) 


Torsional vibration (fundamental vibration, Fig. 9) 


————————— 


Ne ~ 4500 to 15,000 1/min. 


6000 to 15,000 1/min. 


/ 


ne ~ 23,000 to 30,000 1/min. 


n. ~ 2500to 4500 1/min. 
ne ~™ 7500 to 14,500 1/min. 


ne, ~ 19,000 1 min. 


ne ~ 5500to 7000 1/min. 


Fig. 10 —Individual Vibration Frequencies for the Complete Driving Group of the Crankshaft-Propeller System 


tion of flexure in resonance with the torsional harmonics of 
the engine. 

Only slight danger is to be anticipated from flutter, since 
flutter is observed rarely and only with certain propellers. 
Moreover, the loud noise associated with flutter-speed causes 
avoidance of this speed, whereas the noise of the vibrating 
propeller can hardly be heard above the other noises of the 
driving gear in operation and, therefore, there is a possibility 
that the propeller may remain in the critical range for a long 
time without the fact being evident. 

The manner in which torsional harmonics excite vibrations 
has been understood generally for some time as a result of 
recent research on crankshaft torsional vibration. This re- 
search has made it possible to specify for each driving system 
of a given firing order, coupling system, and torsional-vibra- 
tion form, the characteristic series of torsional harmonics to 
be anticipated, both as to amplitude and frequency. For 
instance, for the normal four-cylinder, in-line engine with 
rigidly coupled propeller, this series is: 

2n,4n,6n (nm = engine speed ) 
for the six-cylinder type with normal firing order: 
37,4, n,6n 
for the twelve-cylinder V-type with 60-deg. crank angle and 
normal firing order: 
34.0, 4%, 0, 6n 
Resonance Points 


The coincidence of any of these externally excited fre 
quencies with a natural frequency of the crankshaft-propeller 
system is known as a resonance point and hence a critical 
speed. Fig. 14 shows these relationships for a four-cylinder 
in-line engine, which was flown successively with eight dif- 
ferent propellers. The figure shows for the various propellers, 
the fundamental and first harmonic of the vibration of flexure 
over the range of engine speed, the natural frequency of 
torsional vibration of the crankshaft (horizontal zone 
Me ~ 11,000 1/min.), and the frequency of longitudinal vi- 
bration of the crankshaft (horizontal zone n, ~ 14,750 
1/min.). All intersections with the straight lines radiating 
from the zero point and representing externally excited tor- 
sional-vibration harmonics, 2 n, 4n,6n , for the 
four-cylinder engine, are resonance points and likewise criti- 
cal propeller and crankshaft speeds. It is to be noted espe- 
cially in this figure that, at a speed of 1825 r.p.m. in the case 
of the Schwarz propeller No. 32018, there is a common inter- 
section of the 6th torsional harmonic, the first harmonic of 


vibration of flexure, and the frequency of natural torsional 
vibration of the crankshaft (n, ~ 11,000 1/min.). The effect 
of this natural coincidence on the torsional-vibration curve 
of the engine is shown in Fig. 1. Mention already has been 





Fig. 11 — Determination of the Frequency of Longitudinal 
Vibration of the Crankshaft by Setting Up Resonance by 
Means of an Out-Of-Balance Exciter 
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made of the resonance damping effect of this propeller and 
the displacement of the torsional critical point caused by it. 

Another diagram of this type for the same engine but with 
other propellers, is shown in Fig. 15. This diagram is worthy 
of note in that it confirms the exclusive effect of the torsional 
harmonic as a cause of vibration. The propellers denoted as 
No. 5220 and No. 52277 continued in flight operation for 
about 144 years without interruption, whereas the propeller 
marked No. 52269 broke repeatedly after short operating 
periods (fracture of the blade tip in the node of the first 
harmonic). Propeller No. 52235 is a new development, the 
operating results with which are not yet available. The dia- 
gram shows that propeller No. 52269 vibrates in resonance 
with the sixth torsional harmonic close to the much-used 
maximum speed of the engine (2150 r.p.m.), whereas the 
corresponding resonance point for the three remaining pro- 
pellers is not reached within the operating speed. 

The diagrams in Figs. 14 and 15 give the impression that, 
within the operating range of the engine, there is hardly any 
non-critical speed. Hence arises the question of the vibration 
deflections in the critical speeds, and hence arises that of 
vibration stresses and the risk of breakage connected with 
them. 

Vibration Stresses 

The deflection in resonance of sole interest in this connec- 
tion can be determined basically by a consideration of the 
energy force involved, since this deflection is determined 
through the equilibrium between the work of excitation and 
the work of damping. If the amount of this work and also 





Fig. 12—Determination of the Frequency of Vibration 
of Flexure of Propellers by Setting Up Resonance by 
Means of an Out-Of-Balance Exciter at the Hub 


the fatigue strength of the individual parts of the system are 
known, then an estimation of the breakage risk at the reso- 
nance points is possible. 

The energy involved in setting up the torsional harmonic 
can now be set forth exactly. For example, at the moment 
of observation, there is effective on the n throw of the crank- 
shaft with z throws the following harmonic torsional com- 
ponent: 

t., = Te, sin k(wt— on) (14) 


where & is the degree of the harmonic in question and ¢, its 
phase angle. 
At the same time the amplitude of torsional vibration of 
this throw is: 

d, = do sin k(wt— Yn) (15) 


Vol. 39, No. 6 





Fig. 13— Exciter Apparatus for Combined Vibrations of 
the Crankshaft-Propeller System-—Reproduction of Vi- 
brating Conditions of the Driving System 


where |, is the phase angle of the deflection. During the 


time dt the crank throw in question vibrates about the angle: 
da, = Ao COS k(wt— Wn) d(kwt) (16) 


The work performed by the torsional harmonic during the 
time dt then amounts to: 


dA r= Tn, day, (17) 


k 


The amount of work performed during a full vibration is 
then summarized as: 


T 
Ar =2] dAr (18) 
", 2 ®, 


Carrying through the integration results in: 


Ar =72T, ao sin k(Wn— dn) (19 
", a n 


/ 


If then there is taken the sum of all z crankshaft throws, 
taking into consideration their opposing displacement (2) 


geom. 


and with the proviso that all z throws attain their maximum 
vibration at the same time (, for all throws alike), then the 
total work of excitation of the & torsional harmonics for the 
entire engine is: 


z 
LAr =7=T, apo sin (k~a—vy) (20) 
1 ", geom. ™ ” 
where y is the phase angle of the resultant from 
ZT. ao (21) 


n n 
geom. k 


The amount of this work reaches its maximum in resonance; 
then the phase angle of the vibration k |, appears perpendicu- 
lar to the phase angle y of the resultant from 


=T. do (an, kWn = ¥ oo =.) (22) 
. = ‘ 


geom. - 


Therefore the exciting force of the torsional harmonics in 


resonance for all z throws is: 
Zz " , 
LAr. = xT, rao (23) 
k - n 
1 geom. 
or, with interchangeably similar torque diagrams for all cyl- 
inders of the engine 
(T, = constant = T,.): (24) 
nm k 
LAr. = aT. Dae (25) 
k n 
geom. 


If then the unknown amplitudes a., with the aid of the 


known form of free torsional vibration (see Fig. 5), are re- 
duced to the single unknown amplitude ao, of the last crank- 


throw then there results finally: 


ao = Ba (26) 
n z 
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Zz 
YAr, = *To, Zao, (27) 
1 geom. 


The amplitude 7. 


from the harmonic analysis of the torque diagram of the 
engine. For example, in Fig. 16 are shown the amplitudes 
of the individual harmonics up to the 16th degree for the 
four-stroke cycle carbureter engine, in per cent of the mean 
indicated pressure, and these amplitudes can be determined 
for all four-stroke cycle carbureter engines from this curve. 
Corresponding diagrams for 
the two-stroke cycle and for 5 
the various Diesel types may 
be developed on the basis of 
analysis of the torque diagram. 
If, just as for the exciting 
force, the sum of all the damp- 
ing forces at the various points 
of the vibrating system be set 
forth then, from a compari- 13,000 
son of both of these amounts 
of work, the resonance ampli- 


, of the & torsional harmonic is known 


of Crankshaft 


However, the mathematical analysis of the work of excita- 
tion developed previously performs a worthwhile service in 
connection with a qualitative judgment of the risk of break- 
age at the resonance points. For a final amplitude, 4, 


= 1, a specific excitation force for individual harmonics may 
be given and hence at least the relative danger at each of the 
resonance points may be judged in advance (see Figs. 14 and 
15) and appraised the one against the other. For example, 
on the basis of such an investigation the importance of in- 





armonics of the Prope/ler 


Heine 


Schwarz 


No. 
tude at each point of the sys- oP 
tem can be calculated before- 12,000 No.4, 
hand. A condition for prac- 
tically carrying through such Range of Torsional Vibration of 


a calculation would be the as- 
sumption that damping forces 
are proportionate to the speed. 
When, however, it is con- 
sidered that this assumption is, 
in part, not valid for the 
various damping forces acting 
on the crankshaft - propeller 
system (for example, piston 
and bearing friction, impact 
losses in the driving gear, and 
dissipation of vibration energy 
in the engjne mounting); and 
that, further, damping forces 
at different parts of the system 
obey different laws, then the 
hopelessness of arriving at any 
advance calculations of total 
damping force that will ac- 
curately represent actual con- 
ditions can be understood. In 
fact, all efforts in this direction 
have up to the present been 
futile. For the present it is 
far more advisable to measure 
the amplitudes and stresses of 
vibration directly on the driv- 
ing system with the help of 
suitable test apparatus. This 
statement is true at least for 
torsional vibration of the 
crankshaft. For the participat- 
ing vibration of the propeller, 
the prospects for damping 
calculations are perhaps more 
favorable since the damping 
effects of air and construction 
material, here the only effec- 
tive forces, are more suscep- 
tible to calculation. 
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Fig. 14— Points of Resonance between the Torsional Harmonics of a Four-Cylinder In- 
Line Engine, the Frequency of Vibration of Flexure of Various Propellers, and the 
Frequency of Torsional and Longitudinal Vibration of the Crankshaft 


(Critical propeller and crankshaft speeds; compare also this figure with Fig. 1, with ref- 
erence to Schwarz propeller No. 32018) 
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(Transactions) 


dividual critical points through various indicated ranges was 
characterized in Fig. 15. 

Suitable and tested measuring apparatus is available for 
the direct measurement of the amplitude of torsional vibration 
of crankshafts (German Institute for Aeronautical Research 
torsiograph). Vibration-measuring or stress-measuring ap- 
paratus for propeller vibrations is now being developed; the 
technical difficulties, involved in such measurements, that 
must be overcome are naturally decidedly much greater. So 
that, in a few most pressing cases, a rough estimation of 
vibration stresses in propellers might be made, the following 
method was developed in the German Institute for Aeronau- 
tical Research: 

The tip deflection of the propeller operating and vibrating 
on an aircraft is estimated by means of a measuring rod. The 
propeller is then mounted in the exciter-apparatus shown in 
Fig. 13 and set into vibration of the same form and with the 
same tip deflection. The form of vibration is then recorded 
photographically (see Fig. 17) and measured accurately. As- 
suming that this form of vibration does not differ essentially 
from that of the vibrating propeller, the vibrating stress 


ETy” 
Ww 





= Key” (28) 


is determined through graphical differentiations of the form 
of vibration (see Fig. 18). In the foregoing case, an Elektron 
propeller, the considerable bending stress of 

5 ~ + 10 kg./mm? (29) 


was evident at the location of the node of the first harmonic 
of the vibration of flexure. This bending stress surpassed by 
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Fig. 16—- Amplitudes of Torsional Harmonics in Per Cent 
of the Indicated Mean Pressure, Valid for All Four- 
Stroke-Cycle Carbureter Engines 


far the endurance strength of the propeller blade and indi- 
cated the risk of fatigue fracture of the propeller. 


Efforts Directed Against Vibration 


The trend toward power and speed increase makes impera- 
tive, to a greater extent than ever before, effective measures 
against vibration. For this purpose, basically three roads 
are open: 

(1) Direct elimination of the sources of vibration. 

(2) Subsequent destruction or damping of existing vibra- 
tions. 

(3) Changing the pitch of the vibrating system, or dis- 
placing the resonance points to fields outside the operating 
range. 

Method (1) will not be discussed at this time; its pos- 
sibilities (for example, providing a vibration-free speed range 
through appropriate choice of firing order) are extremely 
limited. The destruction or damping of existing vibrations 
through supplementary vibration dampers is familiar through 
its use in connection with the torsional vibration of crank- 
shafts. Its effectiveness is in reality limited to damping de- 
grees of freedom, and it is accompanied by increased weight. 


Changing the Pitch of the Vibrating System 


On the contrary, this method seems to offer more promising 
and more variegated prospects without increase of weight. 
Reference to Figs. 10, 14, and 15 shows that the frequency 
ranges of natural vibration of current driving systems are 
exactly coincident with the effective section of the frequency 
band of excitation for the torsional harmonics (harmonics of 
lower order and of larger exciter amplitude, Fig. 16). Condi- 
tions for the creation of critical speeds could hardly be more 
favorable, and the question arises as to whether a displace- 
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ment of the natural frequency spectrum into the range of 
higher or lower frequency seems promising. 

In a few of the more recent experimental engines, an at- 
tempt has been made to shift over into the range of higher 
frequency (”_ = 12,000 to 18,000 1/min.) by building as 
rigid a crankshaft against torsional vibration as possible, in 
order to come into resonance only with the higher torsional 
harmonics of lower exciter amplitude (see Fig. 16). How- 
ever, the crankshaft rigid against torsional vibration is ob- 
tainable only at the cost of distinct disadvantages (increased 
weight and size, higher peripheral speed, and increased bear- 
ing troubles). In this connection, the advance in vibration 
technique will either be overtaken or outrun by the approach- 
ing speed increase. The behavior of current propellers in 
connection with vibration will not be affected significantly 
by crankshaft rigidity. A decided displacement of the fre- 
quency of propeller vibration seems hopeless as regards cur- 
rent propeller types, since blade dimensions are determined 
basically by aerodynamic requirements. The use of hollow 
or articulated propellers would of course result in a decided 
raising of the frequency of vibration of flexure; at the same 
time the frequency of fundamental vibration would swing 





Fig. 17 — Vibrating Propeller Blade (First Har- 
monic) on the Exciter Apparatus Shown in 


Fig. 13 





60 10 80 90 ‘100 110 120 
Propeller Radius,cm. 


Fig. 18-— Vibration Forms and Stresses of the Propeller 
Blade Shown in Fig. 17 (Upper Half of Blade) 


to the neighborhood of the present first harmonic of vibra- 
tion of flexure. 

Efforts pointed toward the opposite direction in general 
seem promising. With the understanding that the frequency 
of torsional vibration of the crankshaft is really controlled by 
the propeller mass rigidly joined to it, it is again proposed, 
obeying the laws of vibration, to separate crankshaft and pro- 
peller through the interposition of a flexibly sprung connec- 
tion. Such a sprung connection ideally should transmit only 
the mean torque moment of the engine to the propeller. The 
effect, from the viewpoint of vibration technique, would be 
somewhat as follows: 

The frequency of fundamental vibration of the system 
would be so low that its resonance with the lowest torsional 
harmonic would still occur below the operating speed range. 

This condition would be generally attainable since, as a 
consequence of the changed form of the free torsional vibra- 
tion (approximating similar vibration amplitudes for the col- 
lective throws), there would be present no low torsional 
harmonic of noticeable excitation amplitude except that of 
the order n.z/2 (nm = engine speed; z = number of cyl- 
inders). However, in each case a broad vibration-free zone 
within the operating speed range should be provided by 
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means of suitable dimensions of the sprung connecting mem- 
ber. The first harmonic, moreover, would almost coincide 
with the fundamental vibration of the free crankshaft and 
would therefore rise to double the value of the current fre- 
quencies of fundamental torsional vibration of rigidly coupled 
propellers. No noticeable moment of torsional vibration 
originating in the crankshaft could be transposed to the pro- 
peller over the sprung connecting member; propeller vibra- 
tions due to torsion would no longer be possible. The crank- 
shaft-propeller system would therefore to a large degree be 
vibration-free within the operating speed range. 


Future Developments in Driving Systems 


In these developments the use of such sprung connecting 
members would have broad and favorable results. Crank- 
shaft dimensions (weight and size) would be decreased and 
could be basically controlled by the mean torsional mo- 
ment. In view of the increasing speed, the weight thus saved 
could, with the greatest advantage, be converted into counter- 
weights, which should, by all means, not be rigid, but sprung 
to the throws about the periphery to avoid reducing the 
natural torsional frequency of the free crankshaft. Less costly 
metal could be used for crankshafts. 

The development of a connecting member so designed as 
to be satisfactory from the viewpoint of vibration technique is 
primarily a question of construction and choice of suitable 
springing material. Next to the familiar metal springs for 
torsional and bending suspension, a combination suspension 
of metal and rubber joined through adhesion seems under 
the circumstances to offer most promise. Research in this di- 
rection is at present under way at the German Institute for 
Aeronautical Research. 

In driving systems with reduction gearing the introduction 
of the springing in the gears is under consideration (Fiat A 
30); in direct drive the springing will be most appropriately 
placed in the propeller hub (Carter hub). In this connection 
it should be noted that the sprung connecting member should 
be designed in advance in accordance with the vibration char- 
acteristics of the entire driving system and developed along 
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with it. The supplementary introduction of such a device 
into a driving system already fully developed and subject to 
vibration always will be beset with difficulties from the view- 
point both of vibration technique and construction. 

The vibration characteristics and the elimination of dan- 
gerous conditions of torsional vibration otherwise present in 
the driving system by means of a flexible propeller hub for a 
four-cylinder engine are shown in Fig. 19. This hub employs 
torque arms and tubes for torsional springing. Outside the 
limits of the questions under discussion, it might be men- 
tioned that this hub with suitable torque arms also may be 
used as a measuring instrument for torsional moments. 


Differing Radial-Engine Vibration 
Characteristics Analyzed 
— W.G. Lundquist 


Project Engineer, Wright Aeronautical Corp. 


M* principal issue with Mr. Liirenbaum is that he discusses the 
vibration of crankshaft-propeller systems in general but apparently 
takes no particular cognizance of the fact that the type of powerplant to 
which the propeller is attached fundamentally controls the problem at 
present, particularly in regard to the efficacy of damping devices. Air- 
craft engines can be divided roughly into two camps—radial engines and 
in-line engines. ‘The crankshaft-vibration characteristics of these two 
groups differ from each other and hence some of Mr. Liirenbaum’s 
general statements, although true for one type of engine, are misleading 
for the other type. 

For instance, Mr. Liirenbaum states that the principal sources of 
disturbance causing crankshaft and propeller vibration of all kinds are 
the torsional harmonics of the engine which are transmitted to the pro- 
peller. A little further along he says that the effectiveness of dampers 
“is in reality limited to damping degrees of freedom and is accompanied 
by increased weight’. 

These statements are generally true and constitute a real problem in 
certain types of in-line engines. With the radial-type engine, however, 
the advent of a good dynamic vibration absorber in the form of a 
dynamic counterweight (dynamic damper*) has so changed the pic- 
ture that, although the foregoing statements are still true (except that 
concerning weight increase), they now describe a fortunate condition 
in a radial engine and are a cause for rejoicing rather than alarm, be- 
cause we can now eliminate the one torsional harmonic which ordi- 
narily would annoy the propeller. That radial engines should enjoy 
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such an advantage over in-line engines is due to the fundamental dif- 
ference in the vibration characteristics of the two types. The explana- 
tion is as follows: 

A radial engine of one or two rows suffers principally from only 
one harmonic torque variation which has a frequency equal to the 
firing frequency—(the major torque variation of the engine)—a definite 
frequency in cycles per revolution of the crankshaft. It has, therefore, 
usually only one important critical speed for torsional crankshaft vibra- 
tion; that is, the major critical, single-node mode of vibration. The 
next integral multiple of this harmonic has twice its frequency and 
hence its critical speed is usually down in the idling range where it 
is negligible. It is also of very small magnitude in engines of nine 
or more cylinders. The largest torque harmonic introduced by link-rod 
action is of small relative magnitude and low frequency which puts any 
critical speed from such a source far above the maximum operating 
speed of the engine. This state of affairs is taken care of perfectly by 
one polychronic dynamic vibration absorber which will, at all times, 
remain synchronous with the one troublesome major harmonic. The 
dynamic-damper counterweight does just that and, hence, eliminates 
the effect of the troublesome major critical speed. But it also does more 
than that. Being always synchronous with the major torque variation 
of the engine and receiving its excitation from the motion of the crank- 
shaft under the influence of this torque, it lags the motion of the crank- 
shaft by 90 deg. at all times and, hence, is constrained continually to 
absorb the energy of any crankshaft oscillation of that frequency at all 
speeds. This statement means that not only does it reduce the 
resonant magnification of torque variation at the critical speed, but 
also that it has the ability to absorb, at all speeds, the energy input to 
the crankshaft by the normal torque variation, thus reducing the crank- 
shaft oscillations produced by this harmonic throughout the whole speed 
range. The amount of this reduction in the so-called normal gas torque 
variation depends upon the design of the individual engines, but there 
appears to be no reason why it should not be possible by this means 
to deliver the power of any radial engine to the propeller with a torque 
variation as low as +10 per cent of the mean engine torque regardless 
of the number of cylinders on the engine. In other words, the dynamic 
damper will do virtually all of the speed regulation in the engine if 
it is permitted to do so. Incidentally, the dynamic damper does not 
add any weight to the engine as Mr. Liirenbaum charges, but merely 
puts some of the weight already there to work. 

In comparison to this performance, a line engine not only suffers 
from a major harmonic as does the radial engine, but it also suffers 
from a whole series of minor harmonic torque variations which, because 
they are not all applied at one point along the crankshaft, combine to 
put energy into the vibration of the shaft although their algebraic sum 
for the whole shaft is zero. The line engine therefore has one major 
critical speed and in addition a series of minor critical speeds, all of 
the same frequency in cycles per second however, but occurring at dif- 
ferent engine speeds. An isochronous dynamic vibration absorber 
(spring actuated) will eliminate the serious effects of all these criticals 
but may give trouble between criticals. It is also difficult to build 
a cheap and reliable spring-actuated damper which does not have un- 


"See S.A.E. Transactions, March, 1936, pp. 81-89; “Eliminating Crank- 
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desirable friction characteristics that limit the effectiveness of the device. 
The friction-type damper (Lanchester type) will reduce the severity 
of all the critical speeds but adds weight. It is not as effective as a 
good vibration absorber. 

Again, Mr. Liirenbaum goes to considerable trouble to calculate the 
energy input to a vibration as the first step toward calculating the 
amplitude of vibration at a critical speed. Here again the type of 
engine under consideration affects the problem. Energy-input calcula- 
tions are useful from an academic standpoint in the study of any 
engine type to assist us in getting a sound comprehension of what 
occurs during critical speeds, but they give us no quantitative answer 
as regards vibration amplitudes because we do not know how much 
work the damping forces do, as Mr. Liirenbaum admits. Energy 
calculations are of more assistance in the study of in-line engines than 
in the study of radial engines because they are useful principally in 
determining the effect on torsional crankshaft vibration of firing orders 
and crank arrangements in in-line engines. Radial engines are simpler 
in this respect and are, therefore, susceptible to adequate analysis with- 
out the use of energy calculations. With either type of engine, however, 
if we want to estimate amplitudes of vibration,«we have to rely on our 
experience based on torsiograph studies. Fortunately, as Mr. Liiren- 
baum points out, there are instruments available now to measure these 
amplitudes for us directly which instruments, particularly in the case 
of radial engines, give us the data for estimating amplitudes quickly 
and accurately enough for design purposes and with no energy-input 
calculations required. 

For instance, we know from torsiograph studies that, at a critical 
speed for torsional crankshaft vibration, a conventional radial engine 
without a damper will develop a torque variation in the propeller shaft 
10 to 20 times the normal torque variation of the engine. In other 
words, the magnification factor for this type of engine lies between 10 
and 20. Knowing then the torque variation imposed by any particular 
harmonic (from a harmonic analysis) we merely multiply it by 10 or 
20 and then add the result to the normal peak torque minus the 
harmonic under consideration to obtain the limiting values of the 
maximum torque imposed on the propeller shaft at a critical speed, the 
values obtained with the magnification factor 10 being the best we can 
hope for and those with the factor 20 being the worst we are ever 
likely to get. Incidentally, we have found that a magnification factor 
of about 15 comes fairly close to being the correct value for engines 
of this type. From these torque values, we can estimate our stress 
conditions and govern ourselves accordingly. 

Knowing the magnification factor, we also can obtain a value for 
the overall damping factor of the engine from the formula, 


: a 1 
Magnification factor = K = ——_——_——_— 
V/A—X*)?+ AX? 
where A = Damping factor 
and 


, _ Disturbing force frequency 





Natural vibration frequency 


At synchronism, this value becomes K = —— 


From this formula we can plot the resonance curve of the engine 
under consideration as shown on Fig. A. This resonance curve not 
only shows us what to expect at the critical speed but also shows how 
close to a critical speed we can operate without exceeding some prede- 
termined stress condition in the engine. For example, we know that 
negative torque in the propeller-drive train is very injurious to reduc- 
tion gears, propeller splines, and so on. In order to locate this point 
on the resonance curve, we merely divide the minimum engine torque 
(after removing the harmonic under consideration) by the amplitude 
of the harmonic under consideration and obtain a value for maximum 
permissible magnification factor. We then draw a line on the resonance 
curve denoting this factor and note that the zone between the two 
points where this line cuts the resonance curve is the prohibited operat- 
ing range. Typical examples are shown on Fig. A for a nine- and a 
fourteen-cylinder radial. Notice that a fourteen-cylinder engine can 
operate much closer to a critical speed than a nine-cylinder engine can. 
The use of a dynamic vibration absorber with a radial engine, of course, 
completely changes this resonance picture as discussed earlier. 

The same type of analysis is usable for line engines in the case of 
critical speeds where the torque harmonics are directly additive for all 
cylinders, notably the major critical. The minor critical speeds are more 
dificult to handle, and very often they are the most troublesome 
offenders. 

I believe that it is apparent from all these considerations that the 
engine type affects the problem of crankshaft and propeller vibration 
so basically that it must be recognized in any discussion of the subject. 
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Safety in Body Design Through 


Chassisless Construction 


By Frank R. Fageol 


President, Twin Coach Co. 


HE successful development of the chassisless 

motorcoach and its relation to safety, weight 
reduction and automotive design are discussed by 
the author. 


Pioneer design of this type, made back in 1927 
after encountering various difficulties with con- 
ventional frames, was followed by successive im- 
provements in design, resulting in the highly de- 
veloped unit of today. 


A study is included of the engineering funda- 
mentals primarily involved in the integral or 
chassisless design versus conventional-frame de- 
sign from a strength and weight standpoint. This 
study involves a comparison with other more con- 
crete objects to establish a definite insight to the 
why and wherefore of these structural changes. 


The relation to body safety design and its inter- 
connection to weight distribution, vehicle balance, 
and resistance to crushing are also covered by the 
author. 


The remainder of the paper is devoted to pres- 
ent and coming improvements in body design, 
notably new metal alloys, refinements in projec- 
tion welding, and possibly light-box structures for 
weight reduction and increased safety. 


In conclusion, the author states that the present 
vehicle is still entirely too heavy and inefficiently 
constructed and predicts that the future vehicle 
will have radical weight reduction and increased 
safety. 
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N | INE years ago last January, my brother and myself 
demonstrated on the West Coast a 40-passenger mo- 
tor coach which, according to orthodox automotive 

practice, was frameless—that is, the vehicle was not tied 

to and built around a main frame member with a separate 
body as had been customary in previous good automotive 
practice. 

We have been pioneering in motor-coach construction since 
just after the War and, after substantially eight years’ experi- 
ence with the conventional type of chassis and body vehicle 
and by thinking in terms of an analysis of the problem in- 
volved rather than along lines of precedent, we found that 
the chassisless-type vehicle had so many obvious advantages 
that it seemed foolhardy to continue along the old lines. 
Consequently we developed what then was a freak, but what 
now is standard construction for all motor-coach builders. 

We believe we have learned that metals and weight are 
not nearly so important to automotive design progress as is 
their distribution. 

We all remember the old days around Detroit in the early 
1900’s when picturesque gasoline cowboys, known as testers, 
raced through the back countryside with the chassis of a 
customer’s new automobile, testing it out before a body built 
by a separate organization at a different factory was shipped 
over to be mounted upon that chassis. Theoretically, this 
body came into being because Mr. American Automotive 
Buyer, as soon as he tired of the thrill of gasoline locomo- 
tion, looked for some protective comfort from the wind and 
elements. It is not necessary for me to more than remind you 
of the old days and comment that we shall all have to agree 
that automobiles in those early days seemed to have been built 
in layers like the pyramids, with little attention to weight or 
to the most efficient distribution of metallic substances. Of 
course, we all know that horse-and-buggy habits of thinking 
were quick to leave their imprints on early automotive con- 
struction, and I often wonder now why there was not more 
blending into this early industry of the secrets that the boat 
and bridge builders had to learn ages before the automotive 
vehicle was ever thought about. 

Looking backward now, one wonders why we never could 
see the idea of putting one of those perfect old truss-bridge 
types on wheels as a vehicle for carrying human beings. 

Getting back to our own personal experiments in 1927, we 
had arrived at a place where previous construction convinced 


[This paper was presented at the Semi-Annual Meeting of the Society, 
White Sulphur Springs, West Va., June 2, 1936.] 
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us that a mass of metal, that part known as the frame, was 
incapable of controlling the movement set up in the structure 
even on paved roads, regardless of its kind or amount. There- 
fore, we must find some way to spread our metallic content 
or, in other words, to achieve entirely different distribution 
of metal. 

We were looking for more box-like breadth and depth. In 
this way we were soon to realize that even less metal than we 
had been using could carry a much heavier load. Best of all, 
we glimpsed for the first time what to us was a startling dis- 
covery, namely, that our vehicle chassis and body were fight- 
ing each other, rather than complementing and supporting 
each other. 

In 1927 we began to consider a new logation for the power- 
plant and, having a realization of the weight saving that we 
were going to effect with the chassisless design, we were en- 
couraged to consider two smaller powerplants mounted amid- 
ships and driving directly by shaft to each rear wheel. 

This consideration was for the purpose of allowing our- 
selves an additional opportunity to reduce weight. Today, 
with further experience, we are using only single motors 
located in the rear and housed in an insulated space entirely 
separate from the passenger compartment. 


Weight Balance and Distribution 


When one witnesses the slow-motion pictures of an athletic 
event or of thoroughbred horses, whether or not he be of an 
engineering mind, he is greatly impressed with the importance 
of balance and distribution of weight as Mother Nature 
planned it in humans and animals. Keeping this striving for 
balance in mind, permit me to describe in a brief way what 
has been in our minds in building our chassisless type of 
motorcoach. In particular let me outline how we have dis- 
covered that, in this type of construction, we have an even 
greater factor of safety due to the balance and distribution of 
weight, which construction causes end blow or impact to 
have its force spread over the widest possible area. 

Returning to the elimination of the main frame member 
as a load support, the old story of the bridge truss fits the 
picture perfectly. An automotive vehicle to be acceptable 
cannot have appreciable deflection either in a transverse or 
longitudinal direction. There are two major alternatives to 
this vital problem of design: either to make an extremely 
rigid, heavy main frame or beam, or to increase the depth 
of section tremendously around the neutral axis. In our early 
experiments with long-wheelbase vehicles it became more dif- 
ficult to maintain rigidity of the frame channels, particularly 
in the longitudinal direction. The direct result was, as I 
intimated before, that the constant compressive and tensile 
stresses wracked and severed the bodies at points of maximum 
deflection, and no end of reinforcing eliminated this condition. 
As a direct comparison the present-day automobile body is 
mounted on rubber pads; elaborate trussing is used to com- 
plement the frame stiffness; and yet any conventional design 
automobile has the radiator “jitters” on a medium to rough 
road. Certainly this is fair proof that the present design is 
inadequate for the load-carrying and torsional loads imposed 
upon it. 

Naturally, in our dire necessity for relief from this trouble, 
we turned to the other alternative, the integral structure or 
so-called “chassisless” construction. Looking at the funda- 
mental reasons for this rather drastic change, we referred to 
the elements of mechanics and found the following pertinent 
data: 





(1) Deflection is kept to a minimum by absorbing the load 
at the greatest possible distance from the neutral axis. 

(2) Torque reaction is best absorbed by a member having 
its section equidistant radially from the neutral axis. 

(3) The most efficient section from a weight standpoint 
is that which utilizes smaller members at a greater distance 
from the neutral axis. 

Turning to the first item we see immediately that our true 
design for minimum deflection is accomplished. By skin- 
stressing the body the loading is taken at the maximum pos- 
sible distance from the neutral axis of the vehicle. We have 
in effect a thin yet rugged shell upon which is mounted the 
running gear and within which is mounted the powerplant 
and sit the passengers. This shell is impervious to deflection 
from any usual loading, and the stresses are transferred 
through the body in the same proper proportion as in any 
well-designed bridge truss or similar structure. 

The second item, torque reaction, is best met by a hollow 
tube of the approximate diameter of the vehicle body. Ad- 
mittedly, our chassisless structure is not of this shape, but 
does it not seem able enough in comparison with the con- 
ventional frame members? The point remains that the shell 
structure approaches the tube in section and, thus, very nearly 
fulfills the ideal conditions. The solid-metal roof, inverted- 
saucer style, the curved body sides, and rigidly tied bottom 
structure make for ideal torsional-resistant construction. To 
further eliminate torsional cffects due to sudden road shock 
on one or the other front wheels, we tie diagonally from 
corner to corner beneath the floor with a structural X-member 
which also forms some of the floor support. 

The third item, efficient section, is best accomplished when 
the stresses to which a vehicle is subjected are spread over 
the greatest number of parts in the entire structure. This 
arrangement means that each part must do its. proportionate 
share of work. If the parts are to be light, then they must be 
located as far as possible from the neutral axis, namely, at the 
outer extremities on the body shell. The chassisless type of 
construction lends itself to this efficiency most ideally. 


Weight Reduction 


Weight reduction, especially in connection with economi- 
cal sections, is always a “red-flag” subject at most engineering 
discussions. In the motorcoach industry we have driven 
home to us day in and day out: “Keep the vehicle weight 
down”. We must, and do constantly, scheme and try to 
eliminate a pound here and there to live up to this previously 
mentioned creed. A motorcoach must justify its existence 
by the revenue it earns while carrying passengers. Every 
pound of weight added to its construction means that its 
operating cost will be higher, that its various components 
must work harder. 

The passenger-car field has not felt the full force of this 
weight problem as the pressure of reduced operating costs is 
at a minimum in comparison. However, reduced weight in 
this field can by no means be ignored. With the coming of 
advanced spring-suspension designs and better balance in lo- 
cation of operating parts, the old theory of heavy cars for a 
soft ride, and so on, is reduced to the questionable stage. 
Another very important angle to the weight question is fuel 
economy. The saving here is so obvious that I think nothing 
more need be said about it. 

These few simple statements bring us back directly to the 
chassisless vehicle. It is perfectly possible to discard the main 
frame of your conventional design, add a small portion of 
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this frame’s weight to your present-day all-steel body at the 
proper points for reinforcement, and have an infinitely 
stronger, more stable, shock-resisting unit. You have imme- 
diately saved weight, increased the longitudinal and torsional 
rigidity, provided a safer vehicle, and simplified the design 
with one stroke. 

One very interesting side light of this construction is the 
method of carrying the load partially on the body surfaces, or 
so-called skin-stressing of the material. In your conventional 
vehicle the body is supported or carried on a platform and is 
not designed with the idea of supporting the load. It is 
strictly an enclosure for passenger comfort, beauty, and utility 
of operation of the vehicle. To me, this conventional unit 
has the self-same appearance of just this idea. The frame is 
built first. Then the body is set on it. Then the hood is 
fastened on. Then the fenders are fastened on. Then the 
various trim pieces are fitted to cover the gaps left vacant 
by applying these parts. Even with much design study to 
achieve a smoothness of line for this vehicle, it does not 
completely cover the disjointed effect. 

Returning to our skin-stressed vehicle, the body sheet must 
necessarily cover the framework of the vehicle completely to 
accomplish the proper distribution of load to the surfaces. 
Consequently, it is very easy to include in the design the 
proper lines and smoothness of surface necessary to create a 
vehicle of pleasing appearance. A lasting impression of this 
contrast is to compare the present-day air liner to the old 
fashioned “crate” of barnstorming days at the county fair. 

You are probably justified by now in asking just what this 
discussion has to do with safety in body design. But I have 
purposely tried to create a background that will enable you to 
see more simply the action of chassisless design under the 
extreme conditions that may be encountered. 


Major Items That Affect Safety 


To study properly the safety problem we must appreciate 
the major items that affect safety and their relative importance 
to the vehicle design. 

(1) Nothing is more important on the road than a properly 
balanced, easily handled vehicle. In times of sudden swerv- 
ing or an extreme turn, it is essential to have an easy handling 
unit with a maximum of road stability. 

(2) Probably next in importance is the ability in the un- 
avoidable crash to cushion the impact for the occupants. This 
ability also includes resistance to crushing and breakage. 

There are so many different things that affect the balance 
or handling of the vehicle that I will not attempt to outline 
them but will merely touch on the points improved by the 
chassisless design. The simplest way to improve the handling 
of a vehicle is to lower its center of gravity. Here again the 
difference between a large main frame and the surface-stressed 
body allows the center of gravity to be lowered. inches. 

Impact resistance is dependent on the local deflection of the 
body members. When two quite rigid members collide, the 
net result is a violent rebound of both, the rebound distance 
being inversely proportional to their respective weights. There 
is a certain amount of kinetic energy stored in each which 
must be dissipated according to physical laws. 

It is desirable to make the vehicle shock absorbing to the 
greatest possible extent. Borrowing the corner pool table for 
a moment, remember the impact velocity of the cue ball when 
striking another ball head on. The rebound is most violent 
and sufficient to cause considerable commotion on the pool 
table. Now, suppose we substitute a sponge-rubber ball for 
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the ball to be hit by the cue ball. Striking this sponge-rubber 
ball with the same velocity as before, the reaction is not nearly 
so violent, nor is the commotion anywhere near that obtained 
previously. 

To return to our chassisless vehicle, we have a compara- 
tively thin, semi-resilient shell which does just this shock- 
absorbing job exemplified by the sponge-rubber ball. In our 
motorcoach design the body sheet is fastened on over a net- 
work or ribbing of T-sections spaced about 32 in. apart and 
running transversely from the lower body line over the top 
center and down to the opposite side on the bottom. The 
entire bottom is tied around with another light member that 
encircles it, including the portion over the wheel housings. 
At the moment of impact, localized at some point on the 
vehicle, the light structural members yield to the blow and 
gradually increase the loading through the exterior sheet and 
short tie members interconnecting the tees and angles. This 
increase of loading on these members absorbs a great propor- 
tion of the impact blow so that the relative rebound move- 
ment of the whole vehicle is reduced considerably. 

This sheath or skin held rigidly around the body sides has 
a definite protective effect on the vital parts, such as engine, 
transmission, and so on. The likelihood of damaging a unit 
is lessened by the cushioned impact, as is lessened the further 
chance that the whole unit will be knocked out of alignment. 
Unless the damage is extremely severe the crushing is localized 
to a great extent and thus protects the major units. In the 
conventional design a shock load on either of the frame horns, 
front or rear, will misalign the whole unit, and any unit 
mounted comparatively rigidly thereto is either broken or dis- 
torted so as to render it useless until repaired or rebuilt. With 
future design trends moving toward center or rear-engine de- 
sign, this problem of vital unit protection is even covered 
more amply. 

Safety of Occupants 


Although the greater portion of this paper has been devoted 
to the vehicle itself, I believe a word on the safety of occu- 
pants is in order. Following the same line of thought em- 
ployed on protection of the vital parts, naturally the passenger 
will receive lesser ill effects if the impact is cushioned sufh- 
ciently. If the velocity of impact is slowed down just enough 
to allow the brain to react for self-protection, there is a def- 
inite advance to be gained with this construction. 

A sudden unexpected event that usually causes an accident 
does not give the occupants time enough to react for their 
self-protection in the split seconds available for such reaction. 
If this slowing down of impact, even for a fraction of a sec- 
ond, is accomplished, there is certainly an additional margin 
of protection afforded the occupants. 

In the case of the vehicle rolling over completely, or even 
end for end as has happened, the body acts much as a presse” 
hollow-metal ball, merely distorting in shape but not crushing 
inward to trap anyone within the shell. All in all, it is a 
pretty efficient structure from an impact standpoint. 

At the present stage of manufacturing we have made very 
definite improvements in chassisless design over our early at- 
tempts a few years ago. These improvements can be attrib- 
uted to operating experience, improvements in metal alloys, 
and refinements of design made possible by a closer study of 
load transfer. At the present time we are making our motor- 
coach bodies about go per cent of “nicralumin,” which is the 
trade name for a nickel, chromium, and aluminum alloy con- 
taining about 95 per cent aluminum. All the exterior body 
sheet is made of this material as well as the structural tees 
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and angles used to fabricate the interior framework. We make 
the main rail surrounding the lower body exterior of steel, 
and also of steel are the main cross sills that support the 
spring hangers. It has been our experience that, by proper 
selection and proportioning of material, it is possible to achieve 
a unity of design that makes a very nicely balanced unit from 
a load-carrying standpoint. 

Looking forward to new improvements, there are several 
new processes and materials that should prove valuable to 
the chassisless design. 

At the present time our motorcoach construction is pri- 
marily a riveted job with the body sheet laid over the skele- 
ton frame. Of course, in automotive construction this method 
is not feasible because of the necessity for a smooth exterior 
surface. 

The Haskelite Co. has been carrying on development refin- 
ing projection welding, and I have examined sheet-metal 
welding of this kind that leaves absolutely no blemish or scar 
on one side. It is my firm conviction that, with the final de- 
velopment of this method of welding, will come one of the 
most radical revisions of automobile structure that the indus- 
try has ever seen. 

From the standpoint of safety, light weight, and low cost, 
the most ideal design of an automobile would consist of the 
fabrication of what might be called a dual body shell to which 
axles, motors, and all other parts of the automobile would be 
attached by appropriate means and in which all semblance of 
a chassis would have disappeared. By dual body structure I 
mean a complete interior body lining stamped out of very 
light-gage steel and a complete outer body shell stamped out 
of very light-gage steel, the interior shell being perhaps 1 in. 
smaller in overall dimensions than the exterior shell, these 
two shells then being welded together by this new projected- 
welding process which would leave no exterior scars, and 
these two shells then being attached to each other by the 
offsets in the stamping necessary for windows, doors, ventila- 
tors, and so on. 

In visualizing this previously described type of a body 
which would eliminate all present heavy-steel reinforcement 
used throughout present automobile bodies, you would have 
in effect two boxes one within the other spaced perhaps 4 in. 
apart and welded rigidly together, thus providing the strong- 
est possible structure with the least possible weight in which 
you automatically get air-gap insulation. In order to visualize 
the possible strength of such a structure, may I suggest that 
you form up two very light panels of perhaps 35-gage steel 
with side walls perhaps 4 in. in depth, test and see how 
flexible these pans are, then weld the two together into a 
box or closed section, and you will be amazed at the rigidity. 

A little over two years ago, largely as a hobby, we built 
a small chassisless automobile with the engine mounted in 
the rear. The body of this car was made up very much along 
the lines just described; we have hammered it over a lot of 
rough roads, and its absolute freedom from vibration, 
squeaks, and groans has been a real joy. 

When a motor-car body is supported on an independent 
chassis, it is just something carried on top of something, and 
it fights and resists every reaction of the chassis whereas, 
when you build a box-like body and fasten the axles directly 
to this body, you then put the top of the body under com- 
Pression and the bottom of it under tension. The result is 
that the latter body under these constant-load conditions just 
seems to lose all of its swerving and fighting within itself, 
and doors lose their inclination to jump and rattle, even 


though the structure surrounding them is very much lighter 
than used in a body supported on an independent chassis. 
These results have been proved out through millions and 
millions of miles of our bus experience, and the principle was 
again proved in the small car mentioned previously. 

There is still far too much weight in all motor vehicles, 
and you can prove this statement by looking over any auto- 
mobile junk or grave yard and observing the great number 
of parts that are still perfect in these totally worn-out and 
discarded automobiles, which condition proves that many 
parts were far heavier than necessary. I predict that, with 
additional experience and with the coming of the chassisless- 
type automobile, we are going to see radical weight reduction 
and greatly increased safety in our future cars. 





Heat Rejection from Diesel Engines 


EAT engines are very low in efficiency and approxi- 
mately one-third of all the heat put into the heat in- 
ternal-combustion engine is rejected to the cooling medium. 
If the heat loss to the jacket water could be suppressed en- 
tirely, the increase in brake thermal efficiency would not be 
over 4 or 5 per cent. 

The alternate plan of using the heat which unavoidably 
goes to the jacket water is the present aim. 

At the same time the tendency to improve engines by ex- 
ercising great pains to take away the heat from exhaust valves 
and ports and from the lubricating oil has made a larger 
proportion of the waste heat available in the cooling water. 

When it is planned to use the heat in the cooling water 
an additional incentive is provided for further removing the 
danger of high temperatures by water-jacketing the exhaust 
manifold. 

In the industrial powerplant it is frequently inconvenient 
to have either a hot exhaust manifold or a hot exhaust pipe 
and both are water-jacketed. Thus a very large proportion of 
the waste heat may be diverted to the jacket water. 

Nearly 100 per cent of the heat rejected to cooling water 
can be utilized for the heating of a building or for supplying 
heat for industrial processes. 

The exhaust gas will provide heat at temperatures high 
enough in large plants to generate superheated steam, in ad- 
dition to furnishing hot water. A large proportion of the 
exhaust heat always escapes with the gas from the exhaust 
water heater, and it is, therefore, well worth while to divert 
heat to the jacket water if a use can be found for it. 

Both spark and compression-ignition engines are subjects 
of heat rejection investigation although the compression-igni- 
tion engine promises to be the principal source of useful 
jacket heat. 

Although the spark-ignition engine is restricted to high- 
performance aircraft and to passenger-car use, the compres- 
sion-ignition engine is applicable to every sort of commercial 
power service wherein utility and efficiency are requisite. 

The tremendous number of factors which affect the flow of 
heat from the hot gases within the engine to the jacket water 
makes it impossible to calculate or predict very closely what 
the heat rejection will be, but a study of the several factors 
possibly will provide a basis for understanding the variations 
in heat flow from various types of engines. 

Excerpts from the paper “Heat Rejection from Diesel En- 
gines”, by Myron S. Huckle, consulting engineer, and Harold 
V. Nutt, presented at the Semi-Annual Meeting of the Society, 
White Sulphur Springs, West Va., June 4, 1936. 
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Flight in the Sub-Stratosphere 


By J. C. Edgerton 


Chief, Stratosphere Section, Bureau of Air Commerce 


N this paper an attempt is made to establish 

certain general fundamentals connected with 
sub-stratosphere flying. It is not intended to be 
a detailed engineering analysis. Emphasis is 
placed on the meteorological, physiological, and 
psychological aspects of the problem. 


It is shown that the safety and comfort of air- 
transport passengers and crew require the use of 
a pressure compartment if flights are to be under- 
taken satisfactorily above the 10,000- to 20,000-ft. 


level. 





HE word “stratosphere” designates an _ interesting 
fre phenomena, hence meteorological fac- 

tors will be considered first. The stratosphere is a great 
belt of atmosphere thousands of feet thick, delimited by a 
vertical uniformity of temperature. In fact, there may be an 
actual temperature inversion. Although there are territorial 
and seasonal variations, the base of the stratosphere, known as 
the tropopause, slopes from an altitude of about 60,000 ft. 
in the tropics to about 28,000 ft. in the arctic regions. The 
average temperature is approximately —56 deg. cent. This 
blanket ascends in the summer and descends in the winter. 
It is believed to extend to an altitude of over 114,000 ft. 

Measurements at the latitude of Royal Oaks, Ind., estab- 
lished the tropopause at 33,807 ft. in February and at 43,000 
ft. in September. These are important data for the reason 
that winds increase in velocity and steadiness to the base of 
the stratosphere. The average in the middle latitudes is 
60 to 80 m.p.h. from a general westerly direction. In the 
stratosphere there is an easterly component, especially ap- 
proaching the lower latitudes. Even over the temperate zone 
these winds have a velocity of 15 to 25 m.p.h. 

The average height of the usual scattered cloud formation 
is around 35,000 ft. For practical purposes, storm areas and 
cloud heights affecting aviation are below 25,000 ft. There- 
fore, from the standpoint of overcoming undesirable weather 





{This paper was presented at the Washington Section Meeting of the 
Society, Washington, D. C., May 4, 1936.] 
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conditions, we should establish 25,000 ft. as the next objec- 
tive. From the standpoint of securing the most favorable 
meteorological conditions, an altitude of 40,000 ft. or more 
is indicated. These interesting factors will be applied later 
in our discussion. 

An intensive survey to disclose the possibilities of this new 
field of flying operations led early to the general conclusion 
that air transportation had reached a turning point. Broadly 
speaking, airplanes have been built from the standpoint of 
engineering excellence, rather than from the angle of human 
limitations. It is judged that the time has definitely arrived 
when the transport airplane must be built around its human 
cargo. This premise opens up the twin fields of psychological 
and physiological effects. 


Physiological Factors 


Man has unusual powers of accommodation to a wide 
environmental range. He readily acclimates to many adverse 
conditions of existence, including the ability to accommodate 
to long residence at various reasonably high altitudes. Such 
accommodation, however, is predicated on certain physiologi- 
cal changes occupying a matter of days or weeks. 

Almost invariably human death is due to lack of oxygen. 
The reserve supply of this vital gas in the body will last 
about one minute. Oxygen deprivation, or anoxemia, con- 
sequently is a serious matter. Particularly is this statement 
so with pilots. Anoxemia produces many of the effects of 
alcoholic intoxication. Obviously, such a condition, in any 
degree, should not be tolerated in flying personnel. 

The present trend is to increase steadily the complexity of 
airplane operation. The demands on the pilot are daily more 
exacting. Perhaps the most pronounced step in this direction 
occurred with the development of instrument flying. Flight 
surgeons are becoming aware of the fact that the intense con- 
centration and strain involved in instrument flying under 
adverse meteorological conditions greatly increase the _pilot- 
fatigue factor. Realization is just dawning that the presence 
of oxygen deprivation adds a decided note of seriousness to 
the situation. It is a fact that, under these circumstances, 
altitudes of over 12,000 to 14,000 ft. may produce a pilot- 
fatigue factor that results in a dangerous loss of efficiency. 

Anoxemia is cumulative. This characteristic means that 
a pilot with a fairly high Schneider reaction may maintain 
his efficiency under the foregoing adverse circumstances for 
an hour or more but, with every additional hour, his ef- 
ficiency curve falls off. At the end of 4 hr. his altitude 
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tolerance may have decreased from 15,000 ft. to 10,000 ft. 
or lower. Anoxemia is inimical to the very attributes we 
seek for and strive to maintain so diligently in the make-up of 
our pilots. It dulls the intellect and the senses, of which sight 
is about the first to fail. There is an accompanying impair- 
ment of judgment, loss of memory, loss of muscular coordina- 
tion and, with further development of the general condition, 
paralysis. In addition, anoxemia has serious lag character- 
istics. The result is that the pilot may attempt a landing 
while suffering from such an impairment of his faculties. 

A strange psychological condition accompanies anoxemia. 
Unless the victim is unusually self-analytical, he is unaware 
of his condition. In fact there is a false exhilaration and sense 
of well-being that is diametrically opposed to his actual state 
of efficiency. This is a well-known and firmly established 
medical fact. 

The structure of the atmosphere is such that at least up 
to 40,000 ft. the gaseous constituents remain practically con- 
stant. This condition means that life can be sustained nor- 
mally at higher altitudes simply by the expedient of providing 
pressure compartments in which the atmospheric pressure can 
be restored to a suitable point above sea level. On the aver- 
age, this point will be somewhere between 5000 and 10,000 ft. 

Not only does pressure control afford the best answer to 
anoxemia, but it is also the answer to another set of psycho- 
logical and physiological effects that result from the effects of 
pressure-change on the human body. At 10,000 ft. the air 
pressure is roughly one-third less than the 14.7 lb. per sq. in. 
at sea level. At about 17,000 ft., the pressure is about one- 
half that at sea level. Certain cavities in the human body are 
susceptible to pressure change. Those that subject us to the 
most discomfort probably are the head cavities, the inner ear, 
and the sinuses. 

Unless there is a ready compensation to pressure change, 
it is obvious that the pain of the impact on the nerves and 
tissues of from one-third to one-half an atmosphere is some- 
thing that commands attention. As a matter of fact, a recent 
German research disclosed that “disorientation and rotary 
vertigo may be caused by obstruction of the Eustachian tubes”. 
This is an important pilot reaction. 


Structural Discussion 


Following this all-too-brief physiological discussion, the fac- 
tors adduced can be put to some practical use. It is ap- 
parent that, from the standpoint of accommodating the trans- 
port airplane to its human cargo, a pressure compartment 
should be established. This provision is desirable not only 
to promote safety but also to provide comfort. Both qualities 
are essential to a fully successful transportation medium in 
this day of competitive transportation methods. The use of 
an artificial oxygen supply is not considered in this paper due 
to the fact that it fails to relieve those effects due to pres- 
sure change. 

From the engineering standpoint, it is believed that these 
demands of safety and comfort can be met. Especially is this 
true providing that we agree to establish the arbitrary ceiling 
of 25,000 ft. as our next air-transport objective. It has been 
shown in the preceding very brief meteorological discussion 
that at 25,000 ft. we are practically over the storm areas and 
have a better opportunity to select more favorable and stronger 
winds. Economically, adverse winds are a serious factor. It 
has been estimated that a 20 m.p.h. head-wind on the average 
route increases the flight overhead to the extent of one pas- 
senger fare. 


It is tentatively agreed by competent authorities that air- 
plane pressure compartments can be sealed off at about the 
8000-ft. level. Granting the establishment of a top ceiling of 
25,000 ft., this provides a maximum internal pressure dif- 
ferential of approximately 5.7 lb. per sq. in. With the addi- 
tion of an adequate safety factor, No. 18 (0.0403 in.) or at 
most No. 16 (0.0508 in.) B. & S. gage duralumin in a 
stressed skin is ample to contain safely the necessary pressure. 
It is to be noted that such an internal pressure will give the 
fuselage added structural stability. 

Please bear in mind that the development of transport air- 
planes containing satisfactory pressure compartments consti- 
tutes only a step in advance of present practice. Substantial 
progress in this direction already has occurred in the perfec- 
tion of temperature and sound control. Sound-proofing now 
requires that the entire fuselage be sealed very effectively. 
Structurally and practically, pressure sealing is only a matter 


of degree. 
Ventilation 


Contrary to the generally accepted idea which unthink- 
ingly has established the oxygen percentage as the control 
factor, it is believed that the CO, content of the pressure com- 
partment should be the basis of ventilation control. The CO, 
content of the atmosphere at sea level is 0.03 per cent. If we 
establish a lung-ventilation rate of roo for this figure, we 
find that 1 per cent of COz only increases ventilation to 115, 
whereas 2 per cent of COz produces a ventilation rate of only 
155. We, therefore, find that added COs content acts as 
an automatic compensation for increased altitude. It is a 
further fact that bodily tolerance to COz percentage increases 
with altitude. Comparably, 1 per cent of COz at 10,000 ft. 
above sea level equals 0.03 per cent at sea level. On this 
basis it seems safe both psychologically and physiologically 
to establish 2 per cent as an optimum. 

The reason why this matter is dwelt upon at some length 
is due to the fact that the ventilation rate is directly dependent 
upon an arbitrarily established CO, content. A surplus of 
oxygen will always be present, granting a satisfactory CO, 
control. 

We find that, by exhausting our pressure compartment at 
the rate of about 70 cu. ft. per hr. per person, there will be 
maintained the approximate 2 per cent of COy. Fortunately, 
any leakage in the fuselage that is not progressive is permis- 
sible, ‘providing that it is some fraction of the established 
exhaust rate. As a matter of fact, it may prove that certain 
conditions within the pressure compartment may actually 
suggest the advisability of providing an auxiliary CO» supply. 


Desirability Versus Practicality 


It is necessary to weigh the desirability of such a pressure 
system against its practicality. A prime consideration is the 
matter of increased weight. As has been discussed already 
the present use of stressed skins has resulted in a minor in- 
crease in weight. Sound-proofing requires that unsupported 
skin areas be reduced in order to prevent them from becom- 
ing secondary sources of sound. The requisite sound rigidity, 
when combined with pressure requirements, will mean that 
very little increased weight will be involved structurally. From 
the engineering standpoint the whole idea is to let the skin 
of our true-circle fuselage stretch in accordance with its nor- 
mal elasticity. This arrangement can be accomplished with- 
out undue shear stresses on rivets by permitting annular rings 
to follow the skin. Some increased weight will be necessary 
in carrying pressure stresses across openings. With the de- 
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velopment of new types of laminated glass, present tests at 
Wright Field reveal that the increased weight of windows 
ceases to furnish the anticipated difficulty. For the sake of 
reduced weight and the self-sealing feature, it may be neces- 
sary to have doors open inward. This arrangement can be 
compensated for by an outward-opening emergency port. It 
is believed that structural changes would not increase the 
weight of the present transport airplane more than 600 |b. 
at most. 

It has been stated on good authority that the use of exhaust- 
driven pressure-compartment superchargers is quite feasible. 
It is estimated that such devices can be built to weigh about 
20 Ib. per unit. Safety requires the use of two. On the basis 
of an air flow of 5 cu. ft. per passenger per min. and a 100 
per cent leakage allowance, it is estimated that 1 hp. per 
man of passengers and crew would be required. A prominent 
manufacturer already has auxiliary engine-driven supercharg- 
ers in production. 

The development of a satisfactory pressure compartment re- 
quires the perfection of adequate input, exhaust, and safety 
valves. The input valve must close instantly upon failure of 
the supercharger. The exhaust valve must be designed not 
only to compensate continually for changing external pressure 
but, to avoid discomfort to crew and passengers, it must con- 
trol internal pressure to the point where sudden changes are 
maintained below the order of +10 ft. of sea-level altitude. 
The exhaust valve also must be safeguarded against freezing 
from the exhausting of humid air into temperatures which 
average —33 deg. cent. in winter. A happy omen is the fact 
that a manufacturer has such an exhaust valve ready for 
production. 

Aerodynamically, nothing stands in the way of producing 
a transport airplane capable of satisfactory, sustained flight at 
25,000 ft. Adequate supercharging of engines can be obtained 
either through the use of two-stage or two-speed gear-driven 
superchargers. For higher altitudes it would undoubtedly be 
advisable to utilize exhaust-driven types. The standard-speed 
propeller needs little change to meet these requirements. It 
can be concluded safely that there is no fundamental engineer- 
ing difficulty standing in the way of satisfactory flight to the 
25,000-ft. level. It only requires additional research and de- 
velopment based on present knowledge. 

The development of a properly controlled pressure com- 
partment stands as the element that must be the chief point 
of attack. Of primary importance is an unfailing supply of 
pure, compressed air. Second in importance is the construc- 
tion of a compartment that is safeguarded against severe leak- 
age. In this connection, it should be noted that experiments 
conducted at Wright Field with human subjects showed no 
fatal physiological symptoms when subjected to a sudden drop 
in pressure on the order of 4.5 lb. per sq. in. 

Standard ventilation engineering requires that a compart- 
ment be supplied with fresh air at the rate of ro cu. ft. per 
passenger-min. This requirement is true where no internal- 
air regeneration takes place. It is believed that a re-circula- 
tion system should be developed with its return flow beneath 
the floor of the compartment. Here it would be washed, 
deodorized, and humidity control established. Ventilation 
engineering permits a minimum humidity of 30 per cent. 
It is recommended that airplane pressure compartments be 
maintained at about 35 per cent relative humidity. This re- 
quirement will serve the important function of eliminating 
the fogging of windows -— manifestly an important naviga- 
tion requirement. 
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Temperature control presents an interesting study. A rela- 
tive humidity of 35 per cent requires a dry-bulb temperature 
of 74 deg. fahr. in order to maintain an actual temperature in 
the compartment of 68 deg. fahr. The point of novelty is 
the obvious fact that the compression of air generates heat, 
For example, assuming a 25,000-ft. ceiling, the supercharger- 
output temperature, based on a 10-lb.-per-sq.-in. absolute pres- 
sure in the compartment, would be 131 deg. fahr. above the 
average input temperature. This arrangement provides 63 
deg. fahr. of surplus temperature at the foregoing altitude, 
which surplus will go far toward meeting radiation losses. 

It can be concluded safely that there are no insurmountable 
obstacles standing in the way of the production of a transport 
airplane capable of meeting these requirements. Such an air- 
plane is probably not more than a year away. 


Economic Justification 


Our approach to this subject is modified considerably by 
the physiological and psychological premises already discussed. 
In other words, sub-stratosphere flying is not required to 
stand on its own feet in self-justification. The problem must 
be examined from the standpoint that safety and comfort of 
passengers and crew require the use of a pressure compart- 
ment if flights are to be undertaken satisfactorily above the 
10,000- to 12,000-ft. level. This fact opens up a new field 
in traffic flexibility through flight possibilities to the 25,000-ft. 
level. 

This altitude flexibility enhances safety. It is certainly less 
dangerous to fly above the overcast than to fly under or 
through storm and ice conditions. It improves performance. 
Based on a typical transport airplane, constant power in- 
creases flight velocity to 21.5 per cent at 25,000 ft. On the 
basis of descent at 400 ft. per min. for the standard airplane 
and 2000 ft. per min. for the pressure-compartment type, the 
latter airplane shows a saving of 32 min. for an 8o0o-mile 
flight. This estimate overlooks the fact that the supercharged 
airplane has a much better opportunity to find stronger and 
more favorable winds. The speed advantage for an airplane 
completely designed to fly at 25,000 ft. is even more favorable. 
In this case, granting constant power, such a hypothetical air- 
plane would have a 30 per cent increase in velocity at 25,000 
ft. On an 800-mile flight, this airplane would have a time 
advantage of approximately 40 min. over its standard 10,000- 
ft. altitude rival. 


Conclusion 


It has been shown that the comfort and safety of passengers 
and crew will be enhanced by the development of pressure 
compartments. Justifiable conclusions have been drawn 
showing that such a development permits of air-transport 
flights to 25,000 ft., with consequent increase in safety, com- 
fort, speed, and economy of operation. We are, therefore, 
faced with the fact that this is not an academic problem, but a 
practical one requiring prompt solution. Coordinated effort 
is now going forward. 

The realm of the true stratosphere encompassing flight to 
the 40,000-ft. level is a theoretical project of the future. This 
fascinating subject, representing as it does the very essence of 
pioneering, deserves separate treatment. The project is 
worthy and inevitable. Solution is probably three or four 
years in the future. It is a future that will shrink this globe 
remarkably. Aviation is the overshadowing transportation 
medium of the near future. 

















Development and Application of the 


Cathode-Ray Engine Indicator 


By E. M. Dodds 


Anglo-American Oil Co., Ltd. 


HIS paper describes a number of applications 

of the cathode-ray tube to the solution of en- 
gine problems, such as indication of pressures in 
the cylinder and in Diesel fuel lines; mechanical 
vibration of moving parts; torsional oscillations of 
shafts; whip of shafts; and time of arrival and 
duration of flame at any point in the cylinder-head. 
The different technique involved when hard- 
vacuum cathode-ray tubes are used instead of the 
gas-filled variety, is also indicated. 


An outline is given of some of the work rendered 
possible by its aid. This includes observations on 
the nature of the octane scale in so far as its rela- 
tion to combustion pressure is concerned. A con- 
tribution is made to the theory of the mechanism 
of Diesel knock intensity together with some infor- 
mation on improving the power output and cleanli- 
ness of running of a C.F.R.-Pope Diesel engine. 


It also is shown how different blending agents in 
a fuel affect the combustion rate after ignition has 
occurred, and some general conclusions are drawn 
with regard to detonation in gasoline engines. 


Mi: attempts have been made since the beginning of 


the century to produce a satisfactory indicator for 

high-speed engines. Out of a large number of in- 
struments, one of the most successful and one that proved 
valuable in the hands of engineers, was the Farnboro indicator. 
Although its introduction enabled many problems in engine 
research to be solved, the results obtained were open to the 
objection that they represented an average of a large number 
of successive cycles. If, therefore, variation occurred as be- 
tween consecutive cycles, the drawing of the average curve 
from the collection of dots produced became more or less a 
matter of guess-work on the part of the operator. 

It was realized a number of years ago by the author that, 
with the advent of the cathode-ray tube as a commercial 
proposition, an ideal recorder, free from inertia, was available 
for engine research. With a view to using the cathode-ray 
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tube for this purpose, circuits and components were evolved 
enabling pressure or motion to be translated into proportional 
voltages which could be applied to the vertical deflecting plates 
in the tube. At the same time, means were devised for pro- 
ducing voltages proportional to piston position, time, or crank 
angle, which could be applied to the horizontal deflecting 
plates. 

It will have been realized that the combination of the verti- 
cal motion of the spot on the cathode-ray screen proportional 
to pressure and the horizontal motion proportional to time, or 
piston position, combine to give the required indicator card. 
It is also evident that, by this means, each individual cycle is 
seen in its entirety, a distinct step forward. In its simplest 
form the complete pressure unit consists of a pressure element, 
screwed into the cylinder head, giving a current proportional 
to pressure, which current is passed through deflecting coils 
on the cathode-ray tube. 

The following description outlines some of the circuits in 
detail: 

Pressure Circuit 


The pressure element is shown in section in Fig. 1, the 
main body, 4, of the element being machined from solid 
stainless steel. Screwed into the stainless-steel body is a boss, 
B, which carries a central electrode, C, suitably insulated by 
means of silica tubes, D. The lower enlarged end of this 
electrode is ground flat and contacts with the upper surface 
of a stack of thin carbon discs, E, about *4¢ in. in diameter 
and *4¢ in. high. This assembly is shrouded by means of the 
rubber tube, F, allowing the complete element to be water- 
cooled without interfering with the electrical circuit. Initial 
adjustments are made by screwing in the member, B, which 
is locked in position by the locknut, G. As a result of water- 
cooling, temperature “creep” of the resistance element is 
eliminated and, at the same time, the mechanical properties of 
the stainless steel are preserved indefinitely. 

The pressure element is connected in circuit with deflecting 
coils arranged on the neck of the cathode-ray tube, without 
the necessity for amplification, as shown in Fig. 2, the picture 
height being a function of the battery voltage. Water-cooled 
elements are available in both %-in. American spark-plug 
size and in the 18-mm. plug size, Fig. 3 depicting the %-in. 
element mounted in a C.F.R. engine cylinder-head. 


Timing Circuit 
As will be seen from the accompanying illustration, Fig. 4, 


the timing mechanism, which is driven from the crankshaft, 
is similar in design to a coil ignition breaker, but involves 
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Fig. 1-The Pres- 
sure Element 











a separate set of contacts on the upper side of the breaker arm. 

Selection of either upper or lower pairs of contacts is ar- 
ranged by moving the complete stationary-contact assembly 
around the same center of rotation as that of the contact- 
breaker arm, thereby insuring good contact operation for 
all settings. 

When the conventional pair of contacts is in use in the 
breaker, the picture obtained represents 350 deg. of the com- 
plete rotation, the remaining 10 deg. corresponding to the 
time of “make” of the contacts. When the upper pair is in 
use, only a small portion, for example, 20 deg., of the com- 
plete rotation is selected, the contacts being “made” for the 
remaining 340 deg. It will be appreciated that all timing is 
done from the “break” of the contacts —a definite point even 
at high speed. 

The accuracy of the timing is, in fact, greater than can ever 
be used since considerable variations from cycle to cycle 
occur in any given engine. 

The breaker mechanism, which has been described, is con- 
nected as shown in Fig. 5, to a timing-base unit consisting of 
a condenser c, which is charged at any desired rate by means 
of the variable resistance d, and short-circuited each rotation 
by the breaker. The neon tubes e play no part in the opera- 
tion of this timing circuit; they are included as a safeguard 
to the condenser in the event of the breaker stopping with 
the contacts separated. The neon lamps prevent attainment 
of a dangerous voltage between the plates of condenser c. 
This simple timing base is synchronized perfectly with the 
engine events, and the linearity obtained is adequate for most 
practical purposes. 

The timing of any phenomenon under investigation is best 
accomplished by rotating the contact breaker gear, which is 
graduated in crankpin degrees, until the desired point on the 
pressure-time curve coincides with a datum line drawn on the 
tube screen. 

This method of accurately timing any point on the pres- 
sure-time oscillogram against a datum line positioned on the 
left-hand end of the oscillogram is also advantageous in that 
it eliminates the errors that might manifest themselves on 
scaling an oscillogram obtained from an engine with a light 
flywheel. Such an engine would tend to rotate slightly faster 
during the power strokes than during the other strokes of 
the cycle. 

It will be seen from the foregoing that a great advantage of 
the indicator lies in the fact that any desired portion of the 
engine cycle can be selected and magnified on the time base, 
thus enabling a very close study to be made of such phenom- 
ena as ignition lag in Diesel engines and detonation in gaso- 
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line engines, both of which occur during such a small crank 
angle that analysis is practically impossible on the conven- 
tional pressure-time diagram. 


Cathode-Ray Tube and Power Unit 


The best type of cathode-ray tube for use with the simple 
pressure and timing circuits described is the gas-filled variety 
since this type of tube enables the best possible focus to be 
obtained on comparatively low operating voltages. A typi- 
cal power unit for supplying the necessary tube and timing- 
base voltages is shown in Fig. 5. 

In addition to pressure-time oscillograms it is possible to 
obtain very simply, oscillograms representing: (a) motion of 
engine parts, for example, the lift of an injector needle valve 
admitting fuel to a Diesel cylinder; (b) ionization oscillo- 
grams, representing time of arrival and persistence of flame 
at any required point in the cylinder-head. The first (a) is 
achieved in a qualitative manner by means of the simple 
circuit of Fig. 6, in which the moving part, K, is represented 
as a flat surface at earth potential. This surface, together with 
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Fig. 2—Pressure and Positioning Circuits 


a fixed insulated plate, L, represents a capacity the value of 
which depends on the motion. In series with the fixed in- 
sulated plate are arranged a fixed high resistance, M, and 
source of voltage derived from the cathode-ray tube power 
unit. The junction of insulated plate and fixed resistance is 
connected either directly or through a blocking condenser to 
one of the vertical deflecting plates in the cathode-ray tube, 
the other vertical deflecting plate being maintained at some 
fixed potential. Fig. 7 shows a typical valve-lift diagram ob- 
tained in the manner described, in which it will be seen that 
the point of final closing of the injector valve drops below 
the horizontal line. This condition is due to the time con- 
stant of the simple resistance-capacity circuit shown in Fig. 6 
but, in spite of this technical fault, the diagram is extremely 
useful for purposes of comparison, and the timing of events 
is accomplished by its means with the same accuracy as would 
be obtained were the fault absent. The height of the picture, 
produced by this simple means, depends on the voltage ap- 
plied to the system of Fig. 6. If, for any particular reason, it 
is desired to eliminate the effect of the time constant, it is 
necessary to introduce a valve amplifier between the point N 
(Fig. 6), and the cathode-ray tube. This amplifier will be 
described at a later stage in the paper in connection with the 
use of large-diameter screen high-vacuum cathode-ray tubes. 

The second type of oscillogram (b) is achieved by means of 
a circuit as shown in Fig. 8. Suitably disposed spark-plugs 
are arranged in the cylinder-head and connected as shown so 
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that any particular plug may be selected by means of the stud 
switch. The gaps of the plugs are ionized on the arrival of 
the flame front, and it is particularly important that plugs be 
chosen which do not become heated sufficiently to ionize the 
gap independent of the passage of the flame. A typical 
ionization diagram as obtained in this way is shown in Fig. 9. 

The fact that a small portion of the indicator curve can 
be selected and magnified with respect to time as desired 
constitutes a valuable feature of the apparatus, which feature 
can be appreciated from a comparison of Figs. ro and 11. 
Fig. 10 shows a complete indicator card obtained on a gaso- 
line engine, whereas Fig. 11 represents the portion between 
the vertical ordinates, 4 and B, magnified fourteen times. As 
will be seen, this feature enables any phase in the combustion 
process to be studied in great detail. The heavy vertical line 
P, on the left-hand end of Fig. 11, represents all the pressure 
changes which occur throughout the remaining 335 deg. of 
crank angle. 

To illustrate the value of the instrument in routine work, 
let us consider the measurement of Diesel delay angle: 

By rotating the breaker so as to bring the point represent- 
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ing commencement of injection into coincidence with a given 
datum line on the tube screen, an arbitrary crank angle is 
noted. If the breaker is once again rotated until the point 
representing the commencement of combustion coincides with 
the same datum line, the difference between the two crank 
angles represents ignition lag of the fuel in degrees, obtained 
in a few seconds to the accuracy of a protractor scale. In the 
same way the frequencies involved in an oscillogram may be 
read off directly by bringing each wave crest in turn on to 
the datum line, and reading the angular differences from the 
protractor. Knowing the engine speed, the time in seconds 
between the crests can thus be found and, hence, the fre- 
quency. 

Where necessary, definite points in the cycle can be incor- 
porated in the curve by suitable contacts, or otherwise. Thus, 
top dead-center or time of exhaust-valve opening may be used. 
In this way the precise angle at which any phenomena occur 
can be read off accurately. Alternatively, the spark in a gaso- 
line engine may be made to cause a sharp rise in the oscillo- 
gram at the moment of ignition. 

By arranging pressure elements at both ends of a Diesel in- 
jection line, it also is possible to obtain oscillograms represent- 
ing the pressure changes occurring in the column of oil as it 
leaves the pump and as it enters the fuel nozzle. 

If the protractor timing device is employed, an accurate 
indication of the velocity of propagation of pressure waves 
down the fuel line is then obtained readily. 


Technique of Hard-Vacuum Cathode-Ray Tubes 


There exists an enormous gap between indicating the 
C.F.R. engine and indicating a high-duty supercharged aero 
engine continuously and in a reliable manner. Contrary to 
what might be expected, the chief difficulty is not an electri- 
cal but a mechanical one by virtue of the high pressures and 
high rates of revolution involved. Unless the pressure ele- 
ment in the cylinder-head possesses the maximum possible 
rigidity, cylinder-head vibration shows up as a ripple that is 
superimposed on the indicator card. 

















Fig. 3—%-In. Pressure Element 
Mounted in a C.F.R. Engine Cyl- 
inder-Head 


Fig. 4-Timing Mechanism 
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Fig. 6-—Cireuit for Obtaining Oscillograms of Motion of 
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Fig. 7—Typical Valve-Lift Diagram Showing Effect of 
Time Constant of the Circuit 


This fact, in conjunction with the desire of most engineers 
for a cathode-ray screen of the maximum possible diameter, 
has led recently to the evolution of an indicating system in- 
volving the simplest possible pressure element from the me- 
chanical point of view, together with associated electrical cir- 
cuits that are rather more complex than those already con- 
sidered. The greater electrical complexity results chiefly from 
the substitution of a large screen-diameter high-vacuum cath- 
ode-ray tube for the gas-filled variety that already has been 
considered. Unless the deflecting plates of a hard-vacuum 
tube are fed with symmetrical voltages, de-focusing of the spot 
occurs for any considerable excursion of same on the screen. 
The circuits, therefore, which are associated with both hori- 
zontal and vertical deflection, must be designed so as to give 
symmetrical voltage outputs. 
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Fig. 8—Circuit for Obtaining Ionization Oscillograms 
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As regards the timing circuit, the same contact-breaker 
mechanism is used as before, but it is associated with the 
symmetrical resistance-capacity circuit shown in Fig. 12, in 
which the resistances Ry and Re are equal, having a value of 
the order of 10 megohms. This circuit is connected across 
practically the full potential available in the tube exciter unit, 
and direct current is prevented from reaching the horizontal 
deflecting plates of the tube by means of blocking condensers 
C; and Cs. Positioning of the picture on the screen in a 
horizontal direction is achieved by applying suitable potentials 
to the ends X and Y of equal 1oo-megohm resistances R, 
and R4. 

The pressure element has been reduced to one of maximum 
simplicity and consists of an outer body in 14-mm. plug size, 
incorporating an integral diaphragm above the upper face of 
which is held rigidly a parallel, well-insulated disc at a dis- 
tance of the order of 0.002 in. This pressure element, in ef- 
fect, gives a change of capacity which is proportional to the 
applied pressure. By means of a screened lead, the insulated 
disc in the pressure element is connected to the grid V of 
the indirectly heated cathode valve Z in the diagram Fig. 13. 
This valve can be operated at an anode voltage of the order 
of 16 to 20 volts, under which condition the grid current is 
very small and the time constant of the condenser pressure 
element circuit is correspondingly large. The anode and 
cathode of Z are fed through two equal resistances K; and 
Rg as will be seen from Fig. 13, the anode and cathode of the 
valve Z are 180 deg. out of phase with one another. If, there- 
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Fig. 9— Typical Ionization Diagram 


fore, they are connected, as shown in the diagram, to the 
grids of a pair of screened high-frequency pentode valves, the 
anodes of these valves will also be 180 deg. out of phase with 
one another and can, therefore, be connected directly to the 
vertical deflecting plates of the hard-vacuum cathode-ray tube 
without introducing de-focusing of the spot. Positioning of 
the oscillogram in a vertical direction is achieved by means of 
the ganged potentiometers Q. 

Although this method of indicating pressure appears to 
be more complex than the previous one, it must be realized 
that this one circuit enables an oscillogram to be obtained in 
connection with any problem involving motion. It is there- 
fore of practically universal application to engine problems. 
Another advantage of the scheme outlined lies in the ability to 
obtain a picture of any desired vertical height by adjustment of 
the rheostat R which controls the voltage existing between 
the insulated disc and the earthed diaphragm, or moving 
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part. Since the high-frequency pentodes are operating in 
phase opposition, the sum of their anode currents is constant, 
which condition enables this pair of valves to be included in 
the main potentiometric resistance group of the cathode-ray 
exciter unit. Any desired frequency response can be achieved 
with the amplification system shown by inserting a capacity 
of suitable value in shunt with the resistance Rg. The effect 
of this capacity is to lessen the feed back to the grid of the 
valve Z to a greater and greater extent as the frequency 
increases. The complete amplifier, therefore, can be given 
a falling, constant, or rising frequency characteristic, as 
desired. If it is desired for any purpose to differentiate 
the pressure or movement diagrams, this differentiation is 
achieved most easily by the substitution of inductances for 
resistances M, or R; and Rg in Figs. 6 or 13, respectively. 
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Fig. 10 Complete Indicator Card for Gasoline Engine 


If a cathode-ray tube of sufficient screen diameter were 
available, the circuits just described would enable an indicator 
card at least 40 in. high by 40 in. long to be obtained. With 
the screen diameter in use at present, namely, 10 in. we, 
therefore, can “vignette” any portion of this large indicator 
diagram that it is desired to study. For example, standard 
intensity of knock on the C.F.R. engine can be shown as 
an 8-in. pressure rise on the screen and excellent “light- 
spring” cards also are obtainable. 

Although the new indicator gives a diagram the ordinates 
of which are proportional to pressure, it was considered that 
a gage which could be fitted to the engine for recording 
peak pressure accurately would be very advantageous since 
the size of the pressure-time diagram obtained on the screen 
is a function of the cathode-ray tube voltages, and so on. 
The gage is on the lines of the C.F.R. compression gage, 
but is designed to withstand explosion pressure, for which 
purpose it has proved very satisfactory. In addition to the 
use of this gage for peak-pressure measurements, it is of 
great value, with slight modification, for the measurement 
of peak induction depression. 

Having considered in some detail the mechanical and 
electrical arrangements of the indicator, it will now be of 
interest to record the results of some of the work which has 
been made possible by its aid. Naturally, an enormous field 
of application exists at the present time for such an instru- 
ment, and considerations of space preclude all but a brief 
account of the more important investigations. 
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Fig. 11 — Portion Between the Vertical Ordinates, A and B, 
of Fig. 10, Magnified Fourteen Times 


Source of Audible Sound when Detonation Occurs.-On 
coupling the cathode-ray tube to a microphone in any one 
of the following positions: 

(1) microphone suspended in the air near engine; (2) 
microphone in sponge rubber contacting with a portion of 
the cylinder-head; and (3) high-pressure microphone in com- 
bustion-chamber, a qualitative study of the oscillograms 
obtained showed that the audible sound produced by detona- 
tion to be due to the ring of the metal cylinder when struck 
internally by the steep pressure rise. Internal-pressure waves 
in the gases did mot involve anywhere near the same fre- 
quencies as those of the audible sound. 

The combination of microphone and oscillograph is a 
valuable aid in determining the onset of detonation. It can 
be applied to an existing engine very quickly, and the only 
requirement is a drive for the breaker mechanism (preferably 
at camshaft speed). 

An alternative and rather simpler method of registering 
incipient detonation, which is applicable to certain designs 
of engine, consists in obtaining an oscillogram representing 
the crankshaft whip measured at the face of the flywheel. 
This oscillogram is achieved by mounting an insulated plate 
rigidly on the crankcase parallel to the flywheel face with a 
small gap between. Whip of the flywheel results in a change 
of capacity between it and the insulated plate, and this 
capacity change gives the required oscillogram. The circuit 
used is as shown in Fig. 6. 

Diesel Combustion. —- With a view to ascertaining the pos- 
sible value of the indicator in the investigation of problems 
connected with the compression-ignition engine, a consider- 
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Fig. 13 — Circuit Developed for Simplified Pressure Element 


able amount of development work was done on the C.F.R. 
Diesel engine, as converted by Pope. This engine, unfortu- 
nately, produced a large amount of carbon if run for any 
length of time, in particular, on the face of the spray nozzle 
and on the piston and cylinder wall opposite the nozzle. In 
order to improve the performance of this engine from the 
point of view of clean running, the cylinder-head was modi- 
fied so as to give the fuel spray a long travel before impinging 
on metal. This modification was achieved, as shown in 
Fig. 14, by setting the nozzle face well back from the cylinder 
axis and by using a nozzle giving a narrow-angle spray of 
8 deg. This arrangement resulted in a very clean combustion- 
chamber, but trouble was still experienced owing to carbon 
formation on the nozzle face. Stainless-steel cones, as shown 
in Figs. 14 and 15 were then introduced so as to provide 
turbulent movement of the gases across the face of the injector 
valve. Not only did these modifications eliminate to a large 
extent the deposition of carbon, but they also enabled a brake 
mean effective pressure in excess of 100 lb. per sq. in. at 
1200 r.p.m. to be attained with clean exhaust. The engine, 
modified as described, proved to be particularly sensitive to 
the ignition qualities of Diesel fuels and gave excellent results 
in this connection with the indicator located in position 
X, Fig. 14. 

It may also be of interest to mention that a dual-injection 
pump system was tried out on the following lines: 

The first pump was set to inject roughly one-fifth of the 
quantity of fuel representing full-load injection. Just after 
ignition occurred, the second pump injected the remaining 
four-fifths or less, into the resulting flame. This set-up en- 
abled quiet combustion with excellent power output to be 
obtained on the poorest of fuels, and the same result might 
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Fig. 15-— Stainless-Steel Cone To Give Air Swirl on 
Nozzle Face—Face X To Fit Within 0.010 In. of Nozzle 
Face 
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be achieved on production engines with a single pump 
incorporating a double-step cam. 

Much has been written on the subject of Diesel knock 
intensity and its dependence on the quantity of fuel in the 
cylinder before combustion starts. The author feels that this 
is not the whole story as, in general, the indicator shows a 
large percentage of the fuel to be in the cylinder prior to 
combustion, whether the fuel be good or bad. This finding 
ties up with the fact that alterations in the physical properties 
of a particular fuel, by application of heat to the fuel line, 
for example, have little or no influence on the knock intensity, 
although very marked changes take place in the injection 
distribution per degree of crank angle with such alterations, 
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Fig. 14- Modified C.F.R. Diesel Combustion-Chamber 


as shown in injector-valve-movement oscillograms. The fol- 
lowing explanation is therefore suggested for fuels of higher 
C.I.T. (critical ignition temperature) knocking more in a 
Diesel engine, when from gasoline-engine investigations one 
would expect them to knock less. 

Considering first the state of affairs in the head when a 
good paraffinic fuel has been injected: In this case, combus- 
tion commences some degrees after the start of injection, but 
before turbulence has had time to assist the mixing of air 
and fuel, so that there results a distribution roughly as shown 
in Fig. 16, in which, near the axis of the cone of spray, there 
is a very rich mixture and, near the chamber walls, practically 
clean air. It is obvious, therefore, that the greater part of 
the charge is either too weak or too rich to burn rapidly, and 
so high rates of pressure rise never manifest themselves, in 
spite of the fact that the fuel is paraffinic. 

Turning now to the case of a bad naphthenic fuel, with 
which combustion commences many more degrees after the 
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Fig. 16—Fuel Distribution with Mixture Richest at the 
Axis of Cone 
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start of injection than for the paraffinic fuel: Turbulence 
now has sufficient time to assert itself which results in a 
mixture far more homogeneous than that of Fig. 16. Much 
higher rates of pressure rise would, therefore, be expected 
with fuels of long ignition delay, even although the anti- 
knock value of such fuels is higher than that of the paraffinic 
fuel by gasoline-engine standards. 

The Nature of the Octane Scale. - An interesting series of 
experiments undertaken in order to throw some light on the 
nature of the octane-heptane scale, will now be reviewed in 
brief. Figs. 17 and 18 show the relation between octane 
number and the corresponding maximum combustion pres- 
sure at which detonation is just not audible for the Series 30 
and C.F.R. engines respectively. 

Series 30 Engine. — Fig. 17 shows results on the Series 30 
Engine at 212 deg. fahr. and 300 deg. fahr. jacket tempera- 
ture, speed and spark advance being kept standard, and the 
throttle opening varied to obtain the maximum combustion 
pressure at which detonation just did not occur. The curves 
are found to be hyperbolic, their equations and asymptotes be- 
ing as follows: 


212 deg. fahr.. XY = 


8500, with asymptotes at 117 octane 
number and 85 lb. per sq. in. 


300 deg. fahr., XY = 6075, with asymptotes at 113.5 octane 


number and 7o lb. per sq. in. 


Extension of the octane scale beyond 100 is, therefore, 
obtained simply by extrapolating the curve beyond 100 octane 
number according to the equation and reading off the corre- 
sponding quiet combustion pressure, or vice versa. 

Many interesting facts emerge from a consideration of 
Fig. 17, not the least important being the possible gain in 
horsepower on a given fuel by decreasing the jacket tem- 
perature. Alternatively, the same horsepower can be achieved 
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Fig. 19—-Combustion Characteristics of Five Different 
Blends in the Same Reference Fuel 


on a fuel of lower octane number. These results were antici- 
pated to some extent by the author in a previous paper, in 
which the influence of the temperature of the valves, piston, 
and jacket on the knock rating of motor fuels was investi- 
gated in some detail. (See Bibliography, first paragraph.) 

R. C. Cross of Bath, England, who is also a strong advo- 
cate of the super-cooled combustion chamber, has obtained 
excellent brake mean effective pressures from his rotary-valve 
engines, running on commercial motor spirit of comparatively 
low octane number. 

Consideration of Fig. 17 makes it obvious why a change 
of 1 octane number in the value of a fuel at, say go octane, 
produces a far greater effect and is more easily detected, than 
a similar change at, say 20 octane. The use of the pressure 
scale has the advantage that the experimental accuracy is 
the same for the whole range; a difference of 1 lb. per sq. in. 
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pressure has the same meaning throughout the scale, whereas 
a difference of 1 octane number has not. 

C.F.R. Engine. — Results on the C.F.R. engine under motor- 
method conditions are shown in Fig. 18. As before, the 
curves are hyperbolic, and the curve for maximum quiet 
combustion pressure has the equation XY —8g00, with asymp- 
totes at 138 octane number and 165 lb. per sq. in. The 
upper curve represents peak pressures at the standard intensity 
of knock for motor-method operation. The equation in 
this case is XY=g9700, with asymptotes at 129.5 octane num- 
ber and 200 lb. per sq. in. These two curves are roughly 
parallel (they are in fact two members of a family of hyper- 
bolas), but it will be seen that the difference in peak pressure 
for quiet combustion and for standard intensity of knock 
varies from 46 lb. per sq. in. at o octane number to 130 |b. 
at 100 octane. (Standard intensity of knock was obtained by 
setting the engine to give mid-scale reading at 65 octane 
number as laid down in the C.F.R. motor-method instruc- 
tions. The intensity of detonation in pounds per square inch, 
as shown by the indicator, was then determined at this setting, 
and the same detonation pressure rise maintained for all 
settings of the engine.) This relationship is interesting in 
view of recent work which has shown that, in order to get 
agreement between octane ratings in different laboratories, 
it is mecessary to standardize very carefully the degree of 
knock obtained. 

Application of the Indicator to the Measurement of Com- 
bustion of Blended Fuels. - Fig. 19 represents the combustion 
characteristics of five different blends in a reference fuel 
A.M.B. as the base spirit. The blending agents used were: 
benzene, toluene, di-isobutylene, cyclo-hexane and lead, the 
percentage in each case being chosen to give mixtures of 
equal knock intensity as measured by the bouncing pin. It 
will be observed in the first place that the rate of burning is 
different for each mixture, and readily obtained in terms of 
crank degrees, or time, from the expanded indicator curve. 
Benzol in A.M.B. is much faster burning than lead in A.M.B., 
during the predetonation combustion, and the detonation 
pressure rise is less than with lead. This latter effect ties 
up with the duller and less metallic sound that a benzol knock 
produces in an engine as compared with lead, since it is 
the steep detonation-pressure rise that gives the audible ring 
to the metal of the cylinder-head. The fact that a match is 
obtained by the bouncing pin on these fuel mixtures suggests 
that the pin velocity is governed not only by the extent of 
the detonation-pressure rise, but also by the rate of the 
predetonation pressure rise. The combustion rates for the 
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Fig. 20— Effect of Reducing the Knock Intensity of a 
Straight Fuel B. 2 to the Same Extent by the Addition of 
Either 4.7 ce. of Ethyl Fluid or 35 Per Cent of Benzene 
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Fig. 21—Relation between Degrees of Crank Angle and 
Detonation-Pressure Rise for Series 30 Engine 


mixtures of toluene, di-isobutylene, and cyclo-hexane come 
intermediate between benzene and lead. 

Fig. 20 shows the effect of reducing the knock intensity 
of a straight fuel B.2 to the same extent, as measured by the 
bouncing pin, by the addition of either 4.7 cc. ethyl fluid 
or of 35 per cent benzene. It will be observed that the peak 
pressure is reached most quickly by the straight fuel B.2., 
slightly later by the benzene mix, and considerably later by 
the ethyl mix. As before, the predetonation-pressure rise is 
much steeper on the benzene mix than on the others. 

From a study of a large number of fuels run under detonat- 
ing conditions the following general conclusions can be 
drawn: 

(1) The more heavily a fuel knocks in an engine, the 
sooner is peak pressure attained after ignition, and the slower 
in general is the predetonation burning. This generalization 
assumes that the fuels do not vary widely in chemical char- 
acteristics; otherwise, effects such as those described in ref- 
erence to Fig. 19 must be taken into account. 

(2) Detonation peak pressures are never very much greater 
than pressures obtained on non-detonating mixtures. This 
statement is contrary to the usual belief that very much higher 
pressures are produced when knocking occurs. The idea 
that detonation pressures far in excess of the pressure de- 
veloped during non-detonating combustion are produced is 
erroneous and has been due to the inherent elasticity of the 
indicating devices used in the past, such elasticity resulting 
in the production of large amplitudes at the natural frequency 
of vibration of the indicating element or recorder. 

(3) Under given engine conditions the intensity of detona- 
tion on different fuels is not proportional to the rate of 
pressure rise as previously supposed, but to, the extent of 
pressure rise. The rate of pressure rise is sensibly constant, 
and is very simple to measure from the projection AB of the 
detonation-pressure rise as shown in Fig. 19. 

These and many similar experiments show up well the 
advantage of being able to extend the crank-angle scale to 
any desired extent. 

Fig. 21 represents the relation between degrees of crank 
angle after ignition and detonation pressure rise on the Series 
30 engine under fixed conditions of operation and using fuels 
of progressively diminishing octane number. The upper 
curve gives the time in degrees after ignition, at which detona- 
tion commences against detonation intensity in pounds per 
square inch, whereas the lower one gives the corresponding 
time of attainment of peak pressure. The curves are of 
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interest in establishing the fact that the rate of detonation- 
pressure rise, that is 


amount of detonation-pressure rise 





Time taken in degrees 
is constant. 

In conclusion, a number of applications of the instrument 
are listed, in the hope that they will stimulate the interest of 
engineers in the use of the cathode-ray tube for research, as 
follows: 

(1) Any pressure problem involved in gasoline, Diesel, or 
steam engines. One important possible application of the 
instrument is in the dynamometer car on an express train, 
giving a continuous record under running conditions. The 
effect of the swaying of the locomotive on the valve events 
of the different cylinders could be seen readily, as well as 
accurate timing of the amount of cutoff on any particular 
cylinder. 

(2) Indicating the rate and extent of pressure rise behind 
a projectile. 

(3) Investigation of “water-hammer” problems in pipe 
lines. 

(4) Indicating Diesel fuel lines at both ends, and showing 
the effect of different fuel-line lengths on a multicylinder 
engine. 

(5) Direct measurement of maximum pressure attained as 
a definite reading on an accurate pressure gage. 

(6) Maximum induction depression pressures in the same 
way as (5). This application would help materially in the 
solution of distribution problems in multicylinder induction 
systems. 

(7) Problems on turbulent flow in the cylinder-head can 
be investigated by means of ionization oscillograms obtained 
at a series of spark-plugs arranged in definite positions in the 
combustion-chamber. By selecting each plug in turn, the 
incidence and duration of the flame front can be measured 
readily for different points in the combustion-chamber. These 
results can then be plotted as a graph showing the flame 
spread in any desired direction. 

(8) High-tension oscillograms can be drawn on the screen 
of the tube corresponding to 


head in relation to the bedplate, or of the cylinder walls in 
relation to some rigid external mounting. 

(14) Engine periods of vibration can be investigated either 
on the test bed or in a car at rest with the engine running. 

(15) Investigation of valve bounce on the seat and on the 
cam at high speed, also for push rods and rocker gear on an 
overhead-valve engine. 

(16) Measuring amount of “whip” on the face of the fly- 
wheel at any speed, giving the whip of the crankshaft at the 
flywheel end. 

(17) Torsional vibrations in running shafts can be recorded 
on the screen by making use of an idler flywheel running in 
tandem with the engine flywheel. Both wheels carry pro- 
jecting lugs, into one of which is screwed a pressure element. 
The lug on the other wheel bears on the middle of the 
diaphragm of the pressure element under heavy spring ten- 
sion. Thus angular accelerations are shown directly as an 
oscillogram on the cathode-ray screen. 

Single or average cycles are traced easily and quickly or 
photographed, and the peak pressure is obtained as a definite 
reading on a pressure gage under running conditions. 

In addition, any small part of a complete cycle can be 
selected and magnified as desired, €nabling Diesel delay angle, 
gasoline combustion rates, and so on, to be measured accur- 
ately in a few seconds without the need for photography. 
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different ignition units, both 
coil and magneto, enabling, 
among other things, the 
exact timing of the ignition 
spark to be made. 

(9) From the preceding 
application the effect of hav- 
ing ignition leads of dit 
ferent lengths on a multicy| 
inder engine can be seen. 

(10) The effect of ad- 
vancing or retarding on 
magneto oscillograms. 

(11) Primary current 
oscillograms on coil and 
magneto can be obtained and 
are valuable in showing the 
cleanness of the “break” of 
the contact breaker points. 

(12) Motion of the injec- 
tion needle in a Diesel en 
gine. 

_ (13) General vibration, 
for example, of the cylinder- 











Fig. 22-—The Metrovick-Dodds Indicator 
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Radiator Development and Car 


Cooling 


By L. P. Saunders 


Harrison Radiator Corp. 


VOLUTION of automobile radiators is re- 
counted step by step from the primitive 
water-pipe types to those in use today. Pertinent 
heat-transfer principles are given to show cause 
for various changes. The effects of larger engines, 
higher speeds, quieter operation, are discussed 


fully. 


Poor water-jacket design is blamed for a multi- 
tude of cooling-system troubles, such as warped 
valves, valve seats, and cylinder bores, and it is 
believed that these troubles could be eliminated 
largely on the drawing board by the water-jacket 
designer. 


A special test apparatus, called a “dissipator” 
and built expressly for testing radiators, is de- 
scribed. Considerable space is devoted to test pro- 
cedure and discussion of test results on hexagon- 
core, fin-and-tube core, double-center core, and a 
new vee-type radiator for different depths, air 
speeds, and frontal areas. In addition, tests made 
on a full-sized wind tunnel are discussed and 
interpreted. 


Comparisons of water-to-water and oil-to-water 
methods of dissipating heat are made for both 
turbulent and non-turbulent types of flow. 


the automobile is concerned has been with us ever since 

the inception of the idea of a self-propelled vehicle. In 
the early days the excess heat was wasted directly into the 
air without any attempt to augment the air supply by me- 
chanical means. This method was successful until such time 
as the size of the engines increased to the point where other 
methods had to be arranged to take care of excessive heat in 
an endeavor to keep the metal temperature from reaching the 


r 1 HE question of cooling or transferring heat in so far as 
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dangerous stage where there would be a probability of the 
oil film breaking down. This arrangement, of course, neces- 
sitated a heat exchanger of some description, and the first 
heat exchangers used in this manner were made of a con- 
tinuous length of pipe through which the water was circu- 
lated from end to end (see Fig. 1). The desirability of this 
liquid-to-air type of cooling system will be appreciated when 
it is stated that air-cooled engines may have local hot-spots 
which are danger zones, whereas liquid-cooled engines, which 
may suffer likewise, have a safety valve in the liquid which 
tends to equalize the temperature as well as to act as a warn- 
ing device to the operator. 

The term “radiator” has been applied to the heat waster 
that is used on automobiles, but in reality this term is a 
misnomer. As is generally known, heat is transmitted in the 
following manner (see Fig. 2). Conduction represents a 
method of transmitting heat through a bar, one end of which 
is heated by a torch and the molecules of the material con- 
duct the heat from one end of the bar to the other. Con- 
vection is a method of carrying or transferring heat by pass- 
ing a stream of air or gas over the heated bar, thus heating 
the air or gas, carrying the excess heat away in this manner. 
Radiation is a method of conducting heat by placing along- 
side the heated bar a cold bar. Heat waves will then radiate 
from the heated bar to the cold one until they reach a common 
temperature when they both will cool off together. By these 
definitions you will see that the radiator is really a convector, 
but we will continue to use the term “radiator” for simplicity’s 
sake. 

In regard to heat units, British thermal units (B.t.u.), you 
may be interested to know that the origin of this term is lost 
in antiquity, but it still represents the quantity of heat re- 
quired to raise 1 lb. of water 1 deg. fahr. 
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Fig. 1- First Heat Exchanger or “Radiator” 
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WATER FLOW NECESSARY TO CARRY HEAT 


The internal-combustion engine is a heat engine and 
roughly, one-third of the heat content of the fuel is put into 
useful work, one-third into exhaust and jacket radiation, and 
one-third into the water jacket for the radiator to waste. The 
quantity of water circulated per minute is determined by the 
temperature rise desired across the engine which, of course, 
represents the temperature drop across the radiator. This 
rise should be kept within practical limits to approximately 
10 deg. for, as is known, the heat output of a radiator is in 
direct proportion to the temperature difference existing be- 
tween the metal and the air and, if we keep the bottom of the 
radiator almost as hot as the top, both top and bottom are 
working at about the same rate. 

This type of continuous-tube heat waster previously men- 
tioned was satisfactory up to the point where engines began 
to increase materially in size and horsepower, the engines 
to which this type of radiator was suited being used up until 
about 1900. The cooling of this radiator was augmented 
further by the addition of fins to the outside of the tube, thus 
increasing the amount of surface exposed to the air. No 
fans were fitted to these small cars, the only air available be- 
ing that created by the passage of the car on the road. 

After the engines obtained capacities of in excess of 4 hp., 
serious difficulties began to occur due to pump troubles 
caused by the resistance to flow of the water through exces- 
sively long tubes. The next step was to place tubes through 
a water tank or header, somewhat in the manner of the water- 
tube boiler. The number of tubes was increased gradually 
until a point was reached where we have what is now known 
as the honeycomb type of radiator. 

A second type of radiator was developed wherein the top 
and bottom header tanks were connected together by tubes on 


Fig. 2—Heat-Transmission Methods and Data 








the outside of which were crimped fins to increase the amount 
of exposed surface. This was the Daimler type. 

Another type that made its appearance at about this time 
was developed by Renault who placed the radiator back on 
the dashboard and connected the top and bottom headers by 
a series of small copper tubes without fins. The air in this 
case was sucked through the side and front to the underneath 
side of the hood, and was then discharged out underneath 
the car through a fan-type flywheel. 

Still another type was developed by Mercedes in Germany, 
which consisted of 4000 or 5000 %4-in. square copper tubes 
approximately 4 in. long connected horizontally together, be- 
ing separated from each other by wires arranged to run be- 
tween the rows of tubes in both directions (see Fig. 3). The 
block so made was clamped together and dipped in a bath 
of solder, both front and back, by which means a space ap- 
proximately 44o-in. thick was left on each side of every tube, 
which formed the water passage. In practice, however, 
several disadvantages became apparent early. First, the struc- 
ture necessarily was very costly to build both as regards labor 
and material and, second, although very effective when con- 
structed, owing to clogging of the small water passages, which 
clogging in many cases caused serious trouble, the perform- 
ance of the radiator fell off very rapidly. 

As the efficiency of the radiator was increased, the neces- 
sity for carrying large quantities of water decreased, and some 
idea of the magnitude of this decrease will be appreciated 
when it is realized that if 1 sq. ft. of surface be considered 
using 1 in. round tube, approximately 1 lb. of water will be 
carried whereas, in the present type of radiators now on the 
market, approximately 4% oz. of water is carried per sq. ft. 
of exposed surface. 
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Fig. 3-Mercedes Radiator Construction 


The larger market for pleasure cars in this country early 
suggested a simplification of the older types of radiators de- 
scribed, and ways and means were found to modify the tubu- 
lar and cellular construction described to reduce the produc- 
tion cost and also to reduce the high cost of the material used 
(see Fig. 4). Tubular radiators were varied by using spiral 
fins which were wound around the tubes in a helical manner 
and, in another way, by using a larger number of smaller 
tubes which were pressed through a series of flat plates which 
formed fins common to all the tubes. Mercedes varied its 
radiator by using in place of the 4-in. square copper tubes, 
tubes made of copper sheets with seams along the sides and 
having the ends expanded in order to do away with the wires 
used for spacing in the preceding Mercedes construction. This 
type of core was varied still further by using the extruded or 
seamless type of tube with the ends expanded in either square 
or hexagonal form. 

The Harrison type of radiator was made of ribbon stock 
and was one of the last to enter the radiator field, being placed 
on the market in 1913-14; its commercial success was due to 
so disposing the material that a greater amount of cooling 
surface was made available per unit of weight than was then 
available otherwise. This purpose was accomplished by 
changing the air-swept versus water-swept surface ratio with 
a consequent decrease in cost and an increase in total num- 
ber of square feet of exposed material per square foot of 
frontal area. 

Let us consider briefly the fundamental principles under- 
lying the transfer of heat as applied to a radiator. In brief, 
we have a number of parallel walls reasonably close to one 
another with the intervening spaces forming alternately a ver- 
tical and a horizontal passage. The vertical passages are those 
through which the water flows and the horizontal passages are 
those through which the air flows. If the problem were 
simply one of passing water or heat-carrying mediums of 
equal specific weight and heat through the horizontal pas- 
sages as well as through the vertical passages, it would be 
quite simple to determine the amount of surface necessary to 
transfer a given quantity of heat at a temperature difference 
from one passage to the next. Under these circumstances, the 
cell block would be square in order to get the maximum 
efficiency per square foot of material used. However, in the 
case of an automobile radiator, the problem is somewhat dif- 
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ferent. We have on one side of the metal, water, approxi- 
mately 800 times the density of the medium by which it is 
cooled and approximately 3200 times the volumetric heat 
capacity which, in turn, represents an air mass of approxi- 
mately 4 times that of the water. Although it is true that on 
the water side of the metal we have a film, this effect is so 
slight that we may assume that the water gives up its heat 
to the metal freely. In the case of the air, however, an en- 
tirely different situation exists, when it is appreciated that 
the resistance to heat flow through an air film o.or0 in. thick 
is equivalent to the resistance to flow through 15 in. of boiler 
plate. It would appear that, for maximum efficiency, the air 
and water passages should be proportionate in relation to 
their volumetric heat capacities but, of course, anything like 
this proportion is completely out of order from a manufactur- 
ing point of view. Present volume ratios are of the order of 
approximately 6:1. This comparison also tends to show why 
the tremendous difference exists in horsepower required for 
the water pump as compared with the horsepower required 
for the fan. From a theoretical-horsepower standpoint the 
fan requirements are 3.5 times the pump horsepower. 
Rejection figures from engines taken over a period of years 
on both the L-head and the overhead-valve types are shown 
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Fig. 4- Types of Radiator Construction 
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Fig. 5—Heat Rejection to Jacket Water on L-Head and 
Overhead-Valve Engines, 190 Deg. Fahr. Motor Outlet 


in Fig. 5; they give some idea of the difference existing be- 
tween the two types and also an appreciation of the magni- 
tude of the radiator manufacturer’s problem. It is not gen- 
erally known that the present eight-cylinder Cadillac, at 60 
m.p.h., rejects sufficient heat to keep a seven-room house 
warm on a zero day. These rejection figures were taken at 
190 deg. fahr. water outlet temperature, and the quantity of 
water circulated was arranged so that the temperature rise 
across the engine was the same under these conditions as 
existed with the radiator in place. See Fig. 6. 

Present-day demands on automobile operations are more 
strenuous than at any previous time in the history of the 
industry. These demands are made on the whole machine, 
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Fig. 6—Heat Rejection Set-Up 
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both chassis and body, which have been developed to their 
present state by improved designs and better materials. 

Today the public takes for granted such features as silent 
operation, durability, reliability, easy riding and handling over 
all types of road conditions, all of which contribute to the 
high sustained maximum operating speed that present-day 
machines will maintain indefinitely. The limiting factor in 
so far as this maintained high speed is concerned was the 
ability of the cooling system to perform adequately its duty 
where either high altitudes, high air temperatures, or both, 





TRU - HEXAGON 


SHOPRT-FIN HEXAGON OOUBLE CENTER 




















{HAA 





FIN & TUBE CORE A come 6 


Fig. 7—High-Capacity Radiator Cores 


prevailed. Continuous sustained speeds of two or three years 
ago are hardly considered touring speeds today and, with the 
advent of good roads, even the speeds at which hills and 
mountains are ascended have increased. All these conditions, 


FORCE CAUSING FLOW RATE ‘RESISTANCE TO FLOW 
DYNAMIC PRESSURE VELOCITY PRESSURE-FT/MIN. STATIC PRESSURE DROP 





Fig. 8-Method of Measuring Dynamic, Velocity, and 
Static Pressures 


of course, still further tax the demands on the cooling system. 

The last tax, but by no means the least, is present-day car- 
radiator designs which, in some instances, call for a reduction 
of radiator frontal area in addition to increased heat capacities 
due to improved performance from the engine, or due to 
larger engines. Cooling systems of today are designed in 
some cases with apparent insufficient thought being given to 
the design of the water jacket, particularly in the region of 
the valve port, and any and all troubles that develop ulti 
mately can be eliminated originally on the drawing board. 
Obviously, all parts of the cooling system are dependent upon 
one another for economical satisfactory operation, and a de- 
sign in which each part functions correctly unquestionably 
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Fig. 9- Method of Measuring Dissipation and Water Flow on Dissipator 
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Fig. 10— Method of Measuring Air Flow, Static Pressures, and Air Temperatures on Dissipator No. 1 
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Fig. 11 —- Dissipator 

a. = ee * tures from becoming so high that the breakdown tempera- 
tures of the lubricant will result in a seized or scored engine. 

C] A few cents spent judiciously on the water-jacket design often 
will save time and money spent for radiator materials at a 
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Test Zngineer C, J. O'Brien 





"A" TYPE (VARIABLE AIR FLOW{TEST 2 33 O.P.M. WATERFLOW) 
a a ' + + s a a a —— B 
issipation 37 /¥in. x Sq.Ft. x 308 669 968 1360 1610 
c M.P.H 21.50 60.3 95.4 
ATER PASSAGE —e 
” Teloci Tt. /Min.-C.F.M. Ft. 364 645 2688 “475 
SIGHT GLASS ¢ Press. - Ins. Yeter 1628 1,19 2.865 
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Fig. 12—Method of Measuring Water-Passage Area 


The radiator is filled to some level A with water and then 

drained into a measuring vessel to some level B. Dividing 

the volume drained by the effective tube length from A 

to B, the average area of the passages is obtained. With 

the area known the water velocity may be determined 
at various flows. 


will be lower in cost than a system in which some parts are 
overworked and vice versa. A few fundamentals are in- 
volved, and basically the whole idea is to provide a freely 
ample space in the jacket that the water must cover, and the 
water must flow over all surfaces to be cooled without short 
circuits or excessive cooling in some parts that will be offset Oe_Abe BePs rovpens, J ern J eee 8 


by insufficient cooling of perhaps a more vital spot. Cooling Fig. 13- Test Operation Sheet-Constant Water Flow, 
or temperature control is desirable to prevent the tempera- Variable Air Flow 
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(c) Warped cylinder bores. 
Date 8/18/35 (d) Burned valves. 
Test Engineer _0'srien (e) Poor spark-plug life. 
(VARIABLE WATERFLOW TEST 7 60 M.P.H. DYN.) (£) Excessive water loss during operation. 
(g) Excessive water loss after engine is shut down. 
(h) High consumption of alcohol when used as an anti-freeze, 
; Some of the contributory causes are as follows: Warped 
Actual Temp. Diff. . valves and valve seats are caused by water not completely 
Corrected eo | surrounding the valve seats; the water surrounding valve 
seats is not sufficiently active or not flowing rapidly enough, 
or the water space is not large enough. The same causes may 
be listed for cracked valve seats. Warped cylinder bores are 
caused by unequal metal distribution; poor location of cyl- 





17-1/2" X 17-1/2" TEST SECTION #9515-6 






















































































20 M.P.H. 60 .M.P.H, 
°F, (Corrected to 100° 3,7.U./Min./SqePt./100° F. 510 1455 
B.T.U./Min./Sq.Ft./100° F./Lb. 36.0 103 
R.T.U./Min./Sq.Ft./100° F./Cu. Ft. Air 1.41 1.13 
B.T.U./Min./Sq.Ft./100° F./Sq. Ft. Surface 6.64 19.0 
C.F.M. /Sq.Ft. F.A. or Velo ./Min. 360 1290 
Static Pressure Drop 216 1.53 
%t. Thin Metal - Lbs./1000 Cu. In. 19.8 
Wt. Solder - Lbs. / Sq. Ft. F.A 2.02 
Total Wt. - Lbs./1000 Cu. In. 23.1 
Total Wt. - Lbs./Sq. Ft. F.A. 14.1 
—Pate Mis __ ‘ 168 Exp. Surf. sq.¥t. / 1000 Cu. In 126.0 
Fig. 14— Test Operation Sheet - Constant Air Flow, Vari- Exp. Surf. - 5q.Ft. / Sq.¥t. F.A 27.0 
able Water Flow 
Gravity ’. Flow Gsls./Min./ Mt. Width/In. D. 9.8 j 
. . Number Tubes 7-1/2 Inche 1 
higher cost to offset a poor jacket design. Among the ‘“™®® Tes / 17-1/2 Inches , 
troubles that are caused by poor jacket designs are: — — : 
(a) Warped valves and valve seats. Fig. 15- Test Operation Sheet—Figures Compiled at 
(b) Cracked valve seats. 20 and 60 M.P.H. 
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sary to increase or improve the performance of the % in. i 
hexagonal type of core that Harrison built at that time. This i 
improvement was made by shortening the horizontal fin and 
| : ae = in so producing a distorted hexagon that resulted in an improve- 
ment of from 7 to ro per cent in the total heat output of the 
core with an increase in weight. It was realized at the time 
this was done that still further work would be necessary from 
a development point of view and that, although the hex core 
maintained its position in the radiator field by being among 
the best radiators per pound of material, the design was of i 
such a nature that it was not possible to get a sufficient num- i 
ber of pounds in a given physical space to out-perform ade- 
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Fig. 18 — Cooling Based on Pounds of Radiator — Variable 2 
Radiator Depth, 60 M.P.H. Air Speed, 100 Deg. Fahr. 5 beeen I 
ein we no 3 : 
Temperature Difference : elu o Tuse wort CAPACITY | 1 
ve 
inder-head bolts is also one contributory reason. Burned wo # (Base) '44'sr. is —_— , 
valves or their troubles are caused more by what goes on . cere Wen ene — ; 
under a valve than over it, and numerous cases of over-heat- e |_ eer L 
ing have been cured by redesigning the exhaust manifold, the on & a i 
shape of the valve port, or the muffler system. Too thick a e ; 
. ° . . - t 
part surrounding the spark-plug is detrimental to the life of | | 
a plug in a highly efficient engine if it will continue to operate Nd r 
without excessive detonation. Steel sleeves are often used, 3 : 
swaged into the cylinder in an endeavor to get the water o n 
as close to the plug body as possible. With but few excep- ii RaDiaToR DEPTH f 
tions, we have found that the various troubles which we have 2" 3" a" s 
encountered have been due to some engineer's pet idea. ‘ — 
; 8 P Fig. 19 - Cooling Based on Size of Radiator Front — Radi- : 
Referring back to the present-day demands of the auto- 


ator Depth Variable, 60 M.P.H. Air Speed, 100 Deg. Fahr. 


mobile, we appreciated some years ago that it would be neces- Temperature Difference 
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Fig. 20-—Cooling Based on Volume of Air Flow - Radi- 
ator Depth Variable, 60 M.P.H. Air Speed, 100 Deg. Fahr. 
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Fig. 24-Air-Temperature Rise with Core Thickness at 
Two Speeds 


quately competitive radiators the designs of which made it 
possible for them to increase their weight per cubic inch as 
compared to the hex type. In order to evaluate intelligently 
the performance of other radiators on the market, it was 
decided to test the radiators which were then on the market 
in the high-capacity group, that is, double-cell cores having 
cell sizes of % in. or less, fin-and-tube cores having 814 fins 
per in. or more, and single-center cellular cores of % in. 
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Fig. 22-— Variation of B.T.U. per Sq. Ft. of Exposed Sur- 
face with Radiator Depth at Two Speeds 
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Fig. 23-Air Flow Through Cores and Static-Pressure 
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TESTS ON 4" CORRS - VARYING AI? UAP 





M.P.H. 20 60 20 60 20 60 
B.T.U. 

Sq.Ft. Mid. 760 1910 810 2000 800 1975 
Cu. Ft. air 1.37 1.02 1.35 968 1.36 893 
Sq.¥%. Exp. Surface 7.9 19.9 8.42 20.8 8.32 20.3 
Velocity 555 1880 R 600 2065 590 2210 
Static Pressure 16 1.4 215 1.37 16 1.38 
Air Gap -020 030 -040 


Fig. 25—Tests on 4-In. Cores —- Varying Air Gap 
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Fig. 26 — Variable-Water-Flow Tests—100 Deg. Fahr. Air- 
Water Temperature Difference 


To carry out this program a decision was made to build a 
special test apparatus which we called the dissipator. This 
machine was designed expressly for the purpose of testing 
radiators, and is as important to radiator development as a 
dynamometer i is to engine development. All temperature dif- 
ferences measured and noted refer to inlet temperatures and 
not to mean temperatures due to the fact that inlet tempera- 
tures are the only figures in which the car engineer is in- 
terested. If the cooling of automobiles were similar to in- 
dustrial stationary-cooling installations where the specifications 
of heat dissipation, the volume of air and allowable static 
pressure or core resistance are given, dissipator tests no doubt 
would permit immediate selection of the most desirable and 
economical radiator. But the problem of automotive radiator 
selection is not quite so simple. In general, the required dis- 
sipation is known but, due to difficulties of measurement, the 
optimum requirements of air volume and static pressure are 
unknown. Obviously, if two radiators have equal heat dis- 
sipation at the same air flow, then the radiator which has less 
Static resistance will be superior. Again, if two radiators have 
an equal dissipation at the same static resistance, the radiator 
which has the least air flow is superior. 

From the foregoing it follows that the amount of energy 
in the air (total dynamic pressure) is limited and can be 
used for only two purposes: 


Static pressure (in. of water) — that portion of total energy 
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Fig. 28— Per Cent Grade That Average Car Can Climb 
in High Gear 





ROAD GRaDES (%) OF VARIOUS STATES 
Maximum Grades of First Clase Roads 
and Minimum Grades of Second Class Roads 


First Grade Second Grade First Grade Second Orade 


State (Mex. %) (Min, $) Stete (Mex. %) (tin, $) 
Ploride 5 7 Indiena 7 - 
Idaho 5 7 Maine ” - 
Tllinois 5 7 Michigan ? 9 
Louisiane 5 10 Missouri 7 - 
Minnesote 5 8 Montene 7 - 
Mississippi 8 - New Hampshire ? 
ieconsin 5 ? New Jersey ? 

New York 7 10 
Delaware 6 North Caroline ? a 
Georgie 6 North Dakote 7 8 
lowe 6 9 Ohio ” 7 
Keneas 6 7 oregon 7 10 
Kentucky 6 6 Rhode Island 7 lo 
Massachusettes 6 - Feshington ? ° 
Nebraska 6 ° Wyoming 7 ° 
New Mexico 6 - 
Tennessee 6 - Maryland 8 10 
Uteb 6 - Pennsylvania 8 10 

Virginie 68 ° 
AlabDame 7 8 
arizone ? 8 Connecticut 9 12 
arkanses 7 Vermont 7 kl 
Californie ? est Virginia 9 12 
Coloredo ? % 


Fig. 29 — Road Grades of Various States 


December, 1936 





-- oo 








506 





S.A.E. JOURNAL 


(Transactions) 

















or pressure required to overcome the frictional resistance of 
the radiator to air flow. 
Velocity pressure (in. of water) = that portion of total 
energy representing the velocity of air flow. 

Or, 
Dynamic Pressure = Static Pressure + Velocity Pressure 
(See Fig. 8). 

Dynamic pressure is given in inches of water pressure or 
miles per hour, which corresponds to the total available 
energy or pressure in the air at the various car speeds in miles 
per hour. Therefore, it is shown that, in comparing radiators 
for performance, the radiator that is better at a given dynamic 
air pressure will be superior in performance on the car. In 
other words, comparing radiators at a given dynamic pressure 
means that the unknown factors of static and air flow are 
taken into consideration. 

The most important requirements of a test apparatus are 
that the dissipation or test results may be measured and 
checked accurately within 1 per cent and that, any time a 
radiator is rechecked, the original results are obtained. As a 
precautionary measure to eliminate variables as much as pos- 
sible, the tunnel for this particular dissipator was built to fit 
only one size frontal area of radiator, namely, 1714 in. square 


/ 
representing 288 sq. in. or 2 sq. ft. of effective frontal area. 





Fig. 31-—Test Car in Wind Tunnel 
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Fig. 30- Wind 
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Fig. 32—Effect of Changing Axle Ratios — Wind-Tunnel 


Tests, 85 Deg. Fahr. Air Temperature 
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There are three methods for testing dissipation: 

(1) Weight of water circulated per unit of time times the 
specific heat times the water-temperature drop (known as 
water dissipation ). 

(2) Weight of air circulated per unit of time times specific 
heat times the air-temperature rise (known as air dissipation ). 
(3) Weight of steam of known quality used in maintaining 
water temperature, condensed per unit of time (see Figs. 9, 
10, and 11). 








RADIATOR DEVELOPMENT AND CAR COOLING 


The factors determined on the dissipator are: 
Heat dissipation, B.t.u. per min. 
Air flow, cu. ft. per min. 
Air velocity, ft. per min. 
Air-temperature rise, deg. fahr. 
Static pressure drop, in. of water. 
Total or dynamic air pressure, in. of water or m.p.h. 
Theoretical air horsepower. 
Water flow, gal. per min. 
Water velocity, ft. per sec. 
Water temperature drop, deg. fahr. 
Pump suction in bottom tank, in. of hg. 
Metal temperatures of both direct and indirect surfaces may 
be determined providing a special installation of thermo- 
couples is made at the time the radiator is built. 
The tests themselves resolve under two main heads: 
(1) Variable air flow with constant water flow. 
(2) Variable water flow with constant air flow. 
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Fig. 34—Standard Cooling Checks — Wind-Tunnel Tests 


The dissipator consists primarily of a blower circulating 
air that cools the radiator, in conjunction with a water pump 
circulating heated water through the radiator. 

Before commencing a test, the correct air and water flows 
selected are obtained by controlling the speed of the blower 
and the quantity of water circulated by the pump. Air and 
water are heated to the desired temperatures and, after the 
valves have been adjusted so that the machine is in a state 
of equilibrium for a minimum time period of 15 min. with- 
out a change, readings are taken. The speeds of the air or 
water are then again adjusted and a second reading is taken, 
and so on until the test is completed. 

Water flows for test purposes are divided into three cate- 
gories, 4, B, and C -A representing flows up to 15 gal. per 
min., B, flows from 15 to 25 gal. per min., and C, flows over 
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Fig. 35-Core Comparison-—Wind-Tunnel Tests —- Core 
Size, 22144 In. High x 16% In. Wide 


25 gal. per min., these figures being obtained from a series 
of tests run over a period of years at the General Motors 
Proving Grounds. The water volume pumped through the 
system was measured on all cars at speeds of ‘from 10 m.p.h. 
to the maximum speed of the car on the road, and the fig- 
ures quoted represented the volume of water handled at 60 
m.p.h. In general, the 4, B, and C classes of water flow repre- 
sent approximately the low-, medium-, and high-priced auto- 
mobiles. For the constant water-variable air-flow tests, one of 
these three classes represents the type of radiator or car upon 
which the radiator will be used. 

The water velocity (ft. per sec.) is determined by dividing 
the water flow by the average water passage area, which is 
determined by the displacement method (See Fig. 12). 

Standard test conditions on the dissipator are: relative 
humidity, 20 per cent; barometer, 29 in. hg.; water top-tank 
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Fig. 36— Effect of 1934 LaSalle Type Shell at 60 M.P.H. 
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Fig. 37-Area of 
1935 License Plates 
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temperature, 200 deg. fahr.; air-inlet temperature, 100 deg. 
fahr. 

On the dissipator air is received from a source of from 70 
to go deg. fahr. and warmed to 100 deg. fahr. before passing 
through the core. Passing through the test core, air is 
heated from 20 to 70 deg. fahr. Under these conditions the 
effect of humidity on dissipation as calculated would amount 
to from % to % per cent. The effect of barometer varia- 
tions of a maximum of 14 in. would amount to a calculated 
variation of about 34, per cent. Actually these tests indicate 
that, for a given flowmeter static drop or a given radiator 
static drop, a substantially equal amount of air is passed. 
In making the assumption that all air handled has a relative 
humidity of 20 per cent and that the barometer is 29 in. hg. 
as an average condition, correcting all air to this condition 
is also quite consistent. 

In correcting to standard conditions, the following weights 
and specific heats are used which are sufficiently adequate for 
the conditions involved: 


Specific heat of water at 200 deg. fahr. 
Specific heat of air at 100 deg. fahr. 
Density of water at 200 deg. fahr. 
Density of air at 100 deg. fahr. 


1.0 
0.249 

8.035 lb. per gal. 
0.0685 Ib. per cu. ft. 


ML UE Al 


It has been found to be correct and to save time on dissipa- 
tion tests to allow the air to stabilize at some temperature 
around roo deg. fahr. and to permit the water temperature to 
stabilize at 180 to 200 deg. fahr. The results are then cor- 
rected to standard conditions. Actually this method has been 
found to be correct over considerably more range than that 
used. The results are corrected by the ratio of the standard 
difference in temperature (between entering water and enter- 
ing air) to the actual temperature difference. 


B.t.u. per min. (corrected to 100 deg. fahr.) = 
B.t.u. per min. (actual) X 100 deg. fahr. 





Actual temperatfre difference, deg. fahr. 
Air rise (corrected to 100 deg. fahr.) = 
Air rise (actual) XX 100 deg. fahr. 





Actual temperature difference, deg. fahr. 
Water drop (corrected to 100 deg. fahr.) = 
Water drop (actual) x 100 deg. fahr. 





Actual temperature difference, deg. fahr. 
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With the dissipator there is a 73-page booklet with tables 
to assist testing as follows: 
Standard test code and formulas. 
Thermometer and steam gage calibrations. 
Venturi calibrations of five venturis. 
Air-flow tables at 80, 90 and 100 deg. fahr. 
Flowmeter calibrations including cu. ft. per min., ft. per min., 
and static corrections for the five flowmeters. 
Steam tables. 


Before the test data are submitted, the weights and surfaces 
of indirect, direct, and soldered surfaces are determined. With 
this information, figures of merit are made up at 20 and 60 
m.p-h. showing the ratio of performance to material specifica- 
tions. Typical test operation sheets are shown in Figs. 13, 14, 
and 15; they give the information necessary for the test 
operator to compile. Fig. 13 shows the tests run with constant 
water flow and variable air flow; Fig. 14, constant air flow 
and variable water flow; and Fig. 15, the figures compiled at 
20 and 60 m.p.h. from the tests which have been run. 

To show the use of the variable-air-flow curve sheet, a 
breakdown of the curves is shown in Figs. 16 and 17. By 
following arrows from the ordinates to the dynamic curve 
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Fig. 38 — Effect of License-Plate Location 
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and then vertically to dissipation, air rise, static or air-horse- 
power curves, and thence horizontally to the corresponding 
ordinates, the method of use of this chart is explained. With 
the aid of this apparatus, many of the cores on the market in 
the high-capacity range quoted were tested in depths from 2 
to 44 in., with results averaged as shown on Fig. 18. 

Ignoring for the moment the line showing the new vee- 
type radiator (Type A), it will be seen that, up to 3% in., the 
hexagon core is better than any other on the market and only 
slightly down over this depth in comparison with the double- 
center core. Again ignoring the new core, however, in Fig. 
19 we find that, per square foot of frontal area, the fin-and- 
tube type of core is ahead of the hexagon type; this relation 
shows that, in spite of the advantageous position of the 
hexagon core concerning B.t.u. per unit of weight, we could 
not crowd sufficient weight into the necessary space to give 
it cooling equal to the fin-and-tube type. 

From an air-consumption angle (see Fig. 20), again we 
find that the hex core is high, the air consumption per B.t.u. 
being higher than other makes and consequently we find that 
the fan horsepower is higher. The number of B.t.u. dis- 
sipated per square foot of surface is a measure of the core 
efficiency and, as shown in Fig. 21, the hex type is ahead of 
the new radiator. The reason that the new core has a greater 
total dissipation is due to a rearrangement of material which 
gives more exposed surface per unit of weight than does the 
hex. Although the B.t.u. per square foot on the new core is 
down, the net result is a gain. 

A curve showing the approximate manner in which the 
B.t.u. per square foot of exposed surface falls off with an 
increase in depth is shown, representing two speeds, in Fig. 
22. The reason that this condition is so is as previously ex- 
plained where the available energy in the air is discussed, and 
due to the fact that for automobile installation practically all 
of the cores now on the market have approximately the same 
air-pressure drop at comparable dynamic speeds, the deep core 
is at a disadvantage in that the cubic feet per minute per 
square foot of exposed surface is lower than for shallow cores. 
At 60 m.p.h. a 24%-in. core has 62 cu. ft. per min. per sq. ft. 
of exposed surface, whereas a 4-in. core has but 30 cu. ft. per 
min. per sq. ft. of exposed surface. A sheet showing the air 
flow through the cores and the static pressure drop at these 
air flows for dynamic pressures equal to 20 and 60 m.p.h., is 
shown in Fig. 23. 

Due to this reduction in cubic feet per minute per square 
foot of exposed surface the air-temperature rise is greater for 
the deep cores than for the shallow cores, with a consequent 
reduction in temperature difference as the air passes through 
the core and an attendant efficiency loss as shown in Fig. 24. 
So, if ways and means could be found to boost the air pres- 
sure artificially and sufficiently to pass enough air through 
the deep cores, the total dissipation would go up due to rais- 
ing the B.t.u. rejected per square foot of exposed surface. 

The small amount of energy available in the air will be 
appreciated when it is understood that a dynamic speed of 
60 m.p.h. represents a total pressure not in excess of 1 oz. per 
sq. in. This pressure in terms of in. of water is 1.73, and it 
will be shown by reference to the air-flow curves that, at 60 
m.p-h., the resistance of the core is in the neighborhood of 
1% in. of water, representing not more than approximately 
/2 in. of water to create velocity pressure, equalling approxi- 
mately 0.25 oz. per sq. iu. 

_In Fig. 25 the chart shows the effect of the width of the 
air gap at the narrowest point through which the air passes 
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Figs. 39-41 — Air Travel Without Shutters (Fig. 39) With 
Shutters (Fig. 40) and With Road Light on Bumper 
(Fig. 41) 
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in its passage to the core. These gaps, you will see, are 0.020, 
0.030, and 0.040 in. respectively, and the maximum dissipa- 
tion is obtained with the core at a 0.030-in. gap. The 0.020-in. 
gap core is down in air flow to an extent that the total dis- 
sipation of the core is down whereas, with the 0.040-in. air gap 
the space is sufficiently wide to permit unheated air in layers 
to pass through the core, thus reducing the overall efficiency. 

The effect of water velocity on dissipation at various water 
volumes with two different size cores is shown in Fig. 26. It 
will be seen that straightening out of the curve occurs at a 
point where a further increase in air velocity is necessary to 
increase dissipation. 

A water velocity of 2 ft. per sec. on both cores occurs at a 
point where the dissipation has practically balanced off indi- 
cating that, over this speed, no improvement is to be expected. 

Pump suction also is taken, for serious local boiling will 
occur at high negative pressures if the free flow of the core is 
restricted by small water passages in an endeavor to keep the 
water velocities up. Fig. 27 shows the effective boiling point 
at various altitudes and corresponding depressions in inches 
of mercury. Continuous radiator development is sponsored 
to keep ahead of customer demands; it is complicated in so far 
as we are concerned by reductions in frontal areas for ap- 
pearance reasons and the addition of ornamental grilles. 

And now a brief reference to the application of the radiator 
to the automobile and a word of explanation as to the reason 
back of the selection of the 20 and 60 m.p.h. figures. 

60 m.p.h. was selected some years ago as being probably 
the maximum continuous speed at which an automobile 
would be driven, and radiators were selected having sufficient 
material to provide satisfactory cooling under the air condi- 
tions specified by the customer. 

20 m.p.h. was selected because, at that time, the majority 
of engines developed maximum torque at approximately 
1000 engine r.p.m., representing in the neighborhood of 
20 m.p.h. It was believed that, when a grade was encoun- 
tered, the speed of the car would fall down until the engine 
was pulling the maximum torque and the speed would hang 
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on at the peak of the torque curve longer than at any other 
point on the torque range. We believe it desirable today to 
revise this maximum low-speed-pulling position for the fol- 
lowing reasons: 

(A) The speed of maximum torque has increased with 
latter-day engines. 

(B) Power-weight ratio has changed in favor of hill-climbing 
conditions. Grades have better surfaces and, in some cases, 
have been reduced in percentage. 

For these reasons it is believed that present-day cars will 
today maintain speeds of 25 to 30 m.p.h. on grades that, in 
the past, pulled the cars down to 20 m.p.h. See Fig. 28. The 
following table shows how this increase will affect the cool- 
ing. In each case the increase in engine rejection is less than 
the increase in available air pressure. The grades on first 
and second class roads of various States throughout the coun- 
try are shown in Fig. 29. 

Increase Increase of 
Increase of Air Heat Rejection, per cent 


of Speed Pressure, L-Head Overhead- 

Speed Range per cent per cent Engine Valve Engine 
20-25 m.p.h. 25 57:3 17.77 15.19 
25-30 m.p.h. 20 42.9 11.77 14.61 
20-30 m.p.h. 50 124.0 31.62 31.99 


Laboratory test work is facilitated by the use of a full-size 
wind tunnel on which cars are tested full size. See Figs. 30 
and 31. The tunnel proper is nothing more or less than a 
large room with a variable-speed, direct-current, 125-hp. motor 
direct-connected to a stoker-type blower at one end, a chassis 
dynamometer suitably arranged under the floor, and a tele- 
scopic tunnel at the discharge side of the blower which will 
permit variations in wheelbase of cars to be tested ranging 
from go to 166 in. and will still maintain a fixed distance 
from the front of the core to the face of the tunnel outlet. In 
an endeavor to reduce the amount of money spent for air- 
heating purposes, a return air duct is formed by a false 
ceiling which assists materially in reducing the heat bill, the 
amount of return air being controlled by a set of electrically 
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operated ball-bearing louvres or shutters. Test results are 
shown of the effect of changing axle ratios (Fig. 32), head- 
and-tail winds (Fig. 33), and a standard cooling check 
(Fig. 34). Shown also in Fig. 35 are direct results obtained 
by changing the thickness of the radiator. Experimental tests 
are run to try to determine the effect of different shapes of 
grilles, location of grille bars, and so on. See Fig. 36. 

All tests in the car tunnel are run at full load only as 
this is the maximum condition that the radiator will be called 
upon to meet. We have found that, in order to make tests 
check, it is necessary to run the cars for a full hour at full 
load at 60 m.p.h. before any test information is taken. Unless 
this run is made, tests will not check. The cars are pushed 
from the car tunnel to the garage to eliminate as much as 
possible any slight carbon formation inside the combustion- 
chambers which would affect the radiator results. 

The majority of cars on the market today have outside 
gasoline lines, the desirability of this feature being found by 
tests run in our tunnel. We have found that gasoline tem- 
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perature is critical at about 135 deg. fahr. Above this point 
we get into a lot of trouble with the carburetors, which 
increase affects the radiator in a ratio of 4 deg. fahr. gasoline 
temperature to 1 deg. fahr. radiator top-tank temperature. 

We have learned that, under no circumstances, is it desir- 
able from the operator’s point of view to fill the gasoline 
tank completely as the increase in temperature rise on the 
gasoline will result in very rapid evaporation. One of the 
latest things we have found is that, if the oil-type air filters 
are not filled with oil completely, we will get a higher top- 
tank temperature due to a change in the mixture ratio. This 
ratio change is not of sufficient importance to affect the power, 
but it does affect the cooling. 

License plates are one of the bones of contention that we 
have, and it seems that the largest plates are used in the hot- 
test States. Fig. 37 depicts the various size plates as of last 
year, and we have found that, if the license plate is placed 
in front of the radiator, it affects the cooling. If a distance 
of 6 in. or more is left from the face of the core to the plate 
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Fig. 43 — Location of Thermostat and Fluctuation and Stabilization of Control Temperature 
Fig. 44—Method of Checking Fan-Blade Curvature with Templet 

Fig. 45 — Location of Change That Corrected Steam Formation in Cylinder-Block 

Fig. 46 — Condition Existing After Change, Shown in Fig. 45, Was Made 
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apparently no appreciable gain can be made. See Fig. 38. 
The worst place to put the license plate is in the center of 
the front bumper. The air will then hit this plate and go 
completely over the top of the radiator. 

Cars with the old-type shutters we found ran cooler than 
cars without them, the idea being that there is so much air 
moving sideways across the face of the core at 60 m.p.h. 
that approximately two-thirds only of the core is working. At 
60 m.p.h. small flags mounted on the lamps will stand out at 
right angles to the direction of motion as shown in Fig. 39. 
However, by putting shutters on, this spill-over point is 
moved forward the depth of the shutters (see Fig. 40), and 
a more-uniform pressure over the face of the core is the 
result, with an improvement in cooling. In the tunnel some 
years ago we had a car that was tested and approved by the 
company owning it, after which the car was taken West. It 
was returned to the tunnel with the sad story that some 
17 deg. fahr. of cooling had been lost. During the interval 


when it was away and came back, a movable stop-light had 
been placed on the front bumper as shown in Fig. 41, and 
we found that the lamp in this position so affected the air 
flow that the 17 deg. fahr. actually was lost. Removing the 
lamp corrected the trouble. 

We had still another case where shutters were being fitted 
to a vee-type radiator front. These shutters, unfortunately, 
were arranged so that, at 60 m.p.h., there was a difference 
of 20 m.p.h. in the velocity of the air in the center of the 
core as compared to that in the side. Reversing the shutters 
left and right corrected this trouble. 

The present-day grilles are an unmixed blessing in so far 
as the radiator manufacturer is concerned but, although they 
do eliminate some parts in so far as shells are concerned, 
there is, unfortunately, a very material restrictional air flow 
with which we have to contend. We have some radiators in 
production actually having poor performance on the dissi- 
pator whereas, on the car with the grille in position, they 
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actually run as much as 5 to 10 deg. fahr. cooler than a 
satisfactory radiator, the limiting factor being the amount of 
air which passes through the grille and not through the 
radiator. 

This grille situation is so acute in so far as the air supply 
is concerned that there are some cars on the market today 
for which we supply radiators having a performance on the 
car that is satisfactory. However, the same radiator in the 
wind tunnel, due to a restricted air flow, has a dissipation that 
would not be considered satisfactory from the dissipator point 
of view alone. In this case, the limiting factor is the dissipa- 
tion per cubic foot of air, and not per pound of radiator. 
The manner in which the air-temperature rise across the core 
affects the air consumption is shown in Fig. 42. 

Due to the poor conductivity of heat through water it is 
desirable to place the thermostat as close as possible to the 
cylinder-head so that, as the water temperature rises, the 
thermostat will function immediately. If the thermostat is 
placed in the top tank of the radiator, the temperature of 
the water in the cylinder-head will rise above the control 
temperature before the thermostat begins to open and fall 
considerably below the control temperature before the ther- 
mostat begins to close. This fluctuation will continue over a 
gradually decreasing range until, finally, the control tempera- 
ture is reached providing the load on the engine is not 
changed. See Fig. 43. 

An ideal thermostat set-up will be one in which the start- 
to-open temperature and the fully closed temperature will 
have a minimum difference in degrees, and the fully open 
temperature and the start-to-close temperature also will have 
a minimum difference in degrees. This difference we call 
“lag”, and we have had some cases where the start-to-close 
temperature was considerably below the temperature at which 
the thermostat should be fully closed. This lag is entirely 
due to poor location of the thermostat and/or improper bal- 
ancing of the thermostat. 

The gravity flow of a radiator is important as, to a tre- 
mendous extent, this factor will affect the suction of the 
bottom tank. Gravity flow is taken by means of a special 
apparatus which is equipped with a constant-head tank of 
water and suitable valve for controlling the flow. Connections 
are made from this tank to the inlet fitting on the top tank 
of the radiator, and the valve is then adjusted until the 
water level is maintained at the top of the filler cap, or filler 
neck, without spill-over. The volume of water is then deter- 
mined, and this volume is the gravity flow or the amount of 
water which will pass down through the tubes by gravity 
alone. These tests are run without the bottom tanks as it 
has been found that the bottom fittings are invariably a 
limiting factor. 

In service from time to time on checking up on slow-speed 
car performance, we have found that, where the fans are 
made of material which is not very serviceable, the curvature 
of the blade straightens out and a simple method of checking 
this curvature with a home-made templet is shown. See 
Fig. 44. 

Contrary to general belief, the radiator is not a panacea 
for all overheating ills. Although it is true in the minds of 
the average public that the engine never overheats — it is 
always the radiator that boils — nevertheless, our experience 
has been contrary to this widespread belief. Among other 
things we have found that very often there will be some 
obstruction in the water jacket that will cause a sluggish 
water flow in some one place resulting in stagnant water 








with formation of steam in small quantities and, due to the 
1650:1 expansion ratio, water is expelled in sufficient quan- 
tities so that the system eventually breaks down entirely. 
Some years ago we had one particular case where, with the 
water entering the water pump at 145 deg. fahr. steam was 
formed in the block with disastrous results. Investigation 
disclosed the cause of the trouble, service gaskets were sent 
out to take care of this particular condition and, with these 
service gaskets in place, water entering the block at 190 
deg. fahr. did not flash into steam. Steam bubbles are seen 
readily if a piece of glass tubing is interposed between the 
engine and the radiator. Still another cause of overheating 
which we have found has been due to restricted mufflers 
and, in this day and age, it should be fairly simple for the 
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Fig. 49 — Effect of Turbulent and Non-Turbulent Types of 
Flow on Oil-to-Water and Water-to-Water Flow 


car manufacturer to supply the service organizations with the 
muffler pressure in inches of mercury at some speed, for test 
purposes. 

Fig. 45 shows where the change was made on the engine 
which gave trouble, and Fig. 46 shows the condition that 
existed after this change had been made. As a matter of 
interest, we have measured bottom tank depressions in excess 
of 22 in. of hg. Some years ago one of our customers’ service 
organizations became mildly excited over the fact that in 
Arizona a service core was obtainable which apparently satis- 
factorily eliminated all overheating complaints for various 
makes of cars in that territory. We made an investigation 
and found that this core weighed more per cubic inch than 
the cores it replaced. In order to satisfy our customer as to 
the ability of our core of equal depth to equal or surpass the 
Arizona core dissipation, we bought an assembly and made 
a test, the results of which are shown on Fig. 47. Fig. 48 
shows in graphic form the increase in B.t.u. output, compar- 
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Fig. 50 —- Steps in Manufacture of Turbulent-Type Surface 


Fig. 51 — Turbulent-Surface Core Assembly 


ing one of the original Harrison hexagon cores and one of 
our later design. As a matter of interest, the two cores tested 
weighed exactly the same per cubic inch regardless of the 
difference in depth. 

In the liquid-to-liquid type of heat exchanger, we have 
found it desirable to investigate many types of surfaces and 
it may be of interest to recount briefly the effect of turbulent 
and non-turbulent types of flow with various types of liquids 
involved. Fig. 49 shows test results, the two series of tests 
being run with units having the same physical size, in each 
case the same liquid flows and temperature differences being 
maintained. 

Summed up briefly, we have found that the turbulence does 
not affect the heat rejection when dissipating heat from water 
to water, the difference in the number of B.t.u. shown being 
due entirely to the physical shape of the surfaces involved 
which made it possible to get a greater number of square feet 
of surface into the given physical space used with the turbu- 
lent type of design as compared to the non-turbulent type of 
design. As a matter of interest, the two units dissipated the 
same number of B.t.u. per square foot of exposed surface at a 
comparable water velocity. However, when considering dis- 
sipating heat from oil to water, the turbulence of the oil has 
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RADIATOR DEVELOPMENT AND CAR COOLING 
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a marked effect. The more efficient the surface is for dis- 
sipating heat from oil to water, the closer the oil dissipation 
approaches the water dissipation. 

This turbulent type of surface is obtained by using tubes 
made up by a plating process, the core being a lead strip 
punched with suitably located holes, the entire mass copper 
plated, and the lead core then being melted out. See Fig. 50. 
A complete core assembly using tubes of this description is 
shown in Fig. 51. This assembly is then mounted in a case 
to form the complete assembly. A number of designs are used 
to make up units of various sizes and capacities and for 
various uses. 


For a number of years we have made oil coolers for auto- 
mobile installations and recently have completed the develop- 
ment of a new unit to be used in this service. A comparison 
ot the performance of the old unit and the new one is shown 
in Fig. 52. You will note that the pressure drop is very 
much reduced, the dissipation is improved slightly, but the 
biggest factor in so far as we are concerned is the tremendous 
increase in permissible pressure. Whereas with the present 
production job approximately roo to 150 |b. per sq. in. is the 
maximum test pressure, these new units can be tested with 
impunity up to pressures of 1000 |b. per sq. in. or more. Fig. 
53 also is self-explanatory, depicting the improvement in per- 





Fig. 54- Harrison Testing Apparatus 
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formance of radiators used for industrial and rail-car purposes. 
You will note that the bogey 9g in. op is very much sur- 
passed in performance by the new 3%4g-in. deep core which 
weighs 32 per cent of the bogey. Needless to say, in order 
to make this type of development possible, it is necessary first 
to have the men, and second the testing machines, and we 
are fortunate in having both. See Fig. 54. The latest dis- 
sipator which we have built for developing industrial units, 
so far has been tested to an output in excess of 52,000 B.t.u. 
per min. which figure, we do not believe, is the maximum 
capacity of the machine. The oil pump handles in excess 
of 150 gal. of oil per min., the water pump in excess of 250 
gal. per min., the blower will handle air in excess of 100 
m.p.h., and it is possible to get in excess of 500 gal. of water 
per min. from the city mains. Suitable tanks and bypasses 


are arranged so that, in the event the specific heat of a liquid 
is not known, weights can be determined accurately during 
the testing program. 

One thing that we have not been able to do here is write 
an equation for the dissipation of any given radiator. An 
equation can be written for a very short air-speed range, but 
that is all, due to the tremendous differences occasioned by 
various types of design, amount of solder bond, ratio of direct 
surface to indirect surface, velocities involved, and so on. 

The foregoing is a résumé of the work that has been done 
to date, and by no means covers completely the design and 
development of cooling systems and cooling-system apparatus. 
There is still a tremendous amount of work to be done in 
this connection, both as regards to the system design itself, 
and to the location of the system in the completed automobile. 





Reliability of Wind-Tunnel Testing 


HE subject matter of this paper precludes any adequate 

discussion of wind-tunnel testing technique. However, a 
word in passing must be said regarding the opinion, some- 
times expressed, that information obtained in the wind tunnel 
on land vehicles is too unreliable to be of any value. This 
opinion is usually based on one or more of the following five 
allegations: 

(1) The full-scale model will vary materially in its air re- 
sistance from the wind-tunnel model even though similarly 
shaped. 

(2) Road conditions cannot be reproduced in a wind tun- 
nel, particularly as regards ground effect. 

(3) Variations in wind direction and velocity in actual 
operation nullify wind-tunnel calculations. 

(4) Since resistance varies as the square of the speed and 
horsepower varies as the cube of the speed, errors are in- 
troduced in the resistance or power equations by the use of 
average speeds of operation. 

(5) Wind-tunnel models are not sufficiently accurate to 
warrant determination from them of reliable conclusions, par- 
ticularly as to the air flow in the region of the radiators, 
engines, undersurfaces, and revolving wheels. 

Brief comments on each of these items follow: 

(1) The scale effect, that is, the Reynolds-number correc- 
tion, is of no importance on conventional equipment the 
resistance of which follows the V squared law so closely. For 
streamlined equipment, by systematically varying the speeds 
of the tunnel test, the exponent can be obtained by 
logarithmic plotting and full-scale values can be determined 
accurately. It also should be noted that, if no scale correction 
is applied to the values obtained from tunnel test for the 
streamlined equipment, the calculations of resistance will be 
ultra-conservative since the resistance of the streamlined equip- 
ment varies less rapidly than V squared. So that computa- 
tions on the V squared law will always give resistance and 
horsepower values for the streamlined equipment greater than 
the actual values. A busy engineer who evaluates the re- 
sistance of streamlined equipment on the simple V squared 
law is certain to receive a pleasant surprise in the form of 
less resistance and horsepower in actual operation. 
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(2) Ground effect must be reproduced in the wind tunnel, 


but the usual ground board gives results which are within 
5 per cent of actual road conditions. A moving belt, free 
from whip, traveling under the model at the same speed as 
the air, reproduces full-scale operating ground effect. When 
such a belt is used, the differences between readings with it 
and without it but with the ordinary ground board are not 
important. 

(3) Variations in wind direction and wind velocity in ac- 
tual operation average out over any extended period. How- 
ever, the effect of side winds does not average out. As shown 
previously, the effect of the average side wind is actually 
beneficial on the streamlined forms. 

(4) It is true that the use of the average speed for de- 
termining horsepower-hours required to overcome air re- 
sistance over any given period introduces an error. However, 
this error favors streamlining instead of penalizing it. When 
speeds over any given period are calculated accurately in ac- 
cordance with their extent and duration, it is found that the 
total horsepower-hours used for overcoming air resistance are 
at least 33 per cent more than when the figure representing 
the average speed i is used. Thus, in making comparisons, the 
conventional equipment as well as the streamlined equipment 
must be so penalized. When this penalizing is done the re- 
sult shows an increase in the cost of overcoming air resistance 
for the period which is much larger for the conventional than 
for the streamlined form. 

(5) It is assumed that wind-tunnel models are made sut- 
ficiently accurate to reproduce the shape or form of the hull 
or shell of the full-scale equipment. If this reproduction is 
done, details may be omitted unless the air resistance of the 
details themselves is sought. The resistance of any equip- 
ment is so largely controlled by its form that, at least in the 
present state of the art, little attention need be given to re- 
sistance caused by details. 

Excerpt from the paper “Economics of Streamlining in 
Heavy Transportation”, by Lowell H. Brown, president, Jaray 
Streamline Corp. of America, presented at the Semi-Annual 
Meeting of the Society, White Sulphur Springs, West Va., 
June 1, 1936. 
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on Present Day 


Automobile Transmissions 


By A. W. Frehse 


Chevrolet 


VVERY engineer in the automobile field probably is 
familiar with the designs of automobile transmissions 
now in use. These transmissions collectively represent 

the best form of development for present-day needs when con 
sidering useful work in relation to cost, utility, weight and 
compactness. 

Considerable work has been done and is being done on 
what we might call special forms ot transmissions, such as 
overdrive, automatic shift, remote control, and the like. Oj 
course, we all know that the ultimate would be either a power 
plant requiring no transmission, or some kind of a unit giv 
ing complete, automatic dead-silent torque-conversion. Some 
companies are offering cars with special transmissions, such 
as overdrive, semi-automatic shift or remote control as men 
tioned, but in my opinion they do not fulfill their purpose as 
they should. However, I shall avoid these special types and 
conhne my discussion to the conventional manual-controlled 
transmissions mostly used today that represent the majority ot 
automobile production. 

Fig. 1 shows a simple, conventional three-speed straight 
spur transmission likely to be found in any car of a decade or 
so ago. There are just enough gears and parts to give the 
three forward and reverse ratios and no more. When noise 
and easy shifting were not factors, this design was suitable 
for a great many vears. It is simple, easy and cheap to build, 
easily maintained and serviced. But who would want to drive 
a car with one in it today? It is obsolete. Some day we are 
going to say the same about the present types now in use. 

Fig. 2 shows the first real useful improvement made in a 
transmission, so far as the public is concerned; the gear 
synchronizer for clashless shifting, or, as it was called, the 
synchromesh. When this was introduced, its acceptance by 
the public was immediate and so enthusiastic that a compet 
ing company was willing to disconnect and coast the car in 
order to shift the gears more easily and silently, and then pro 
ceeded to talk about something like an airplane ride when 
they really started out to shift gears. 

The synchronizer shown in Fig. 2 was complicated, very 
costly to build and had to be fitted very nicely. However, 
m worked quite satisiactorily. Synchronism is accomplished 
by a friction cone and corresponding drum. The difference ot 
the frictional forces between the two elements to be engaged 


causes either of them to speed-up or slow-down as the case 
[This paper was presented at the Tractor and Industrial Power Equiv 
ment Mecting of the Society, Chicago, Ort. 12, 1935.] 
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may be. In order to prevent the operator from rushing or 
beating the shift betore synchronism had taken place, thereby 
causing a clash, a dash-pot control was hooked up on the 
shifter fork, thus preventing the lever from being moved too 
rapidly. This is illustrated in Fig. 3. 

Fig. 4 shows a later type using the same general principles. 
However, it is much simpler and cheaper to make. This is 
called the inertia-check type because, just before the teeth 
of the coupling sleeve engage into the corresponding teeth 
ot the gear, a series of cams or inclined planes are encoun 
tered and the end pressure then set up determines the friction 
force on the synchronizer drums. ‘This force is proportional 
to the pressure and speed applied by the hand lever. Fig. 5 
is an adaptation of the same principle by a different company. 

In Fig. 6 we see a somewhat similar synchronizer offered 
by a company producing transmissions for the trade. The 
end pressure on the synchronizing cones is set up by means of 
detent balls and springs. The synchronizing force in this 
case is not proportional to the pressure on the hand lever but 





MORE exact method for computing 
stresses in helical gears is offered in 
this practical article, which contains a brief 
historical sketch of transmissions and illus- 
trates the types commonly used on popular 


cars. 


The way in which manufacturing varia- 
tions limit the exactness of engineering 
work also is discussed, as are the available 
steels best adapted to gear use. 

Better transmissions could be built in the 
near future. Mr. Frehse says, if the de- 
mand—considering the necessary increase 
in cost—should warrant their adoption. 
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Fig. 1—Conventional Three-Speed Straight-Spur Trans- 
mission 


by the resistance of the detent springs. These springs are 
rated experimentally to cover the range of average shifting. 
It is curious to note that this type was invented by a German 
named Albrecht in 1906 and was not used commercially until 
1932. Fig. 7 shows a part of the Albrecht idea. 

Closely following the synchronizer came the helical gear or 
so-called silent-type transmission. The use of helical gears, 
however, is a real improvement in more than one way. It 
permits high second-gear car-speeds for acceleration and steep- 


hill climb, and the sound does not get on one’s nerves. Another 


big factor is life. These helical-gear transmissions will far 
outlast a straight spur-gear box of the same strength so far 
as their effect on the operator is considered. 

Helical gears, even when almost worn out, do not seem to 
acquire that marble or coffee-grinding noise we hear in old 
transmissions after many miles of use. With the introduction 
of helical gears, we also find a departure in design from the 
conventional arrangement of gears of a few years ago. Fig. 











Fig. 2—The Synchromesh, a Gear Synchronizer fer Clash- 
less Shifting 
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8 shows such a transmission, used by a well-known maker. 
This design is a good example of an attempt to secure the 
greatest economy in material and weight. Fig. 5 also shows 
a different gear arrangement over the previous conventional 
types. 

It is unfortunate there cannot be more exact science jn 
transmission-gear designing and engineering than there js. 
Inaccuracies in manufacturing, variation in fits and different 
deflection under variable loads will almost cancel out all the 
fine-drawn calculations the engineer may have made. How- 
ever, engineers seem to get along fairly well, and the trans 
missions today are closely proportioned to the work and ser- 
vice required. This proportioning, however, is based on many 
years of experience, judgment and thorough knowledge of 
the manufacturing department’s limitations of ability to main- 
tain the necessary quality and accuracy. When we can have 
wave-length accuracy, mirror finish on operating surfaces, and 
absolute uniformity of physical and chemical properties of the 
materials by the manufacturing department, then fine-drawn 
calculations and determinations can be made by the engineer. 
However, he would have to carry out his part by accurate de- 
signing such as to provide for no appreciable deflections, 
proper lubrication and maintenance of necessary alignment of 
highly stressed surfaces. Variations in input torque compli- 
cate the problem, but if such rigorous demands of workman- 
ship as outlined were available, very compact transmissions 
could be designed to carry the torque required, and they 
would be almost dead silent. 

Two outstanding examples of how workmanship can de- 
termine the life and strength of a transmission come to my 
mind. One was a case in which, a number of years ago, 
four experimental transmissions were built from the same 
blueprints. Two were made by one company and two by 
another. The idea behind the design was to use fine and 
modified-pitch gears in order to get more teeth in contact, 
thereby reducing the load per tooth, and thus a smaller, more 
compact gearbox. For all intents and purposes each company 
built the transmissions according to the drawings, and the 
usual inspections disclosed no appreciable departures from 
normally accepted limits at that time. However, two failed 
on the dynamometer after about 2 hr. of breakdown testing 
and the other two, produced by the other company, averaged 
20 hr. before failure. Minute hidden flaws in workmanship 
and materials were later disclosed by careful inspection to 
have caused the premature failures. These flaws would not 
have been detected by any normal routine inspection used in 
practice during that time. 

The other example was a case of a company using herring- 
bone gears of two different pitches to secure a quiet drive. 
The idea was fine, but, when it came to producing them in 
quantity, the index, helix-angle and tooth-form errors were 
sufficient to cause the loads to localize on the finer-pitch gears 
and many failures resulted. It was just about impossible to 
match the mating and complementary gears perfectly. Many 
gear failures occur today because some maverick of a tooth 
will stick itself out of its proper position a couple of tenths 
and, every time the gear turns around, that particular tooth 
takes an extra rap that was not intended for it, with the re- 
sult that a fatigue failure occurs. 

Jearly all automobile engineers stick to the old Lewis 
tormula with modifications and possibly some trimmings. 
The modifications are factors determined from years of ex- 
perience with various steels and the workmanship they can 
expect from their own manufacturing division. P. M. Heldt, 
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AUTOMOBILE TRANSMISSIONS 


in an article’ a few years ago, described a method of how 
stronger gears could be obtained without change of center 
distance by decreasing the pitch and moditying the pressure 
angle and tooth contours to obtain two teeth in contact all 
the time. This might be fine in theory, so far as this particu- 
lar idea goes, but it conflicts with engineering practice when 
considering manufacturing errors. We have not yet reached 
the stage where manutacturing and deflection control will per- 
mit this theory to be used to its fullest extent on such highly 
stressed parts as transmission gears. As pointed out before, 
one tooth out of index by just a few tenths would break out 
and destroy the whole gear. 

Safe working stresses in transmissions are controlled by the 
type of service and the steels used. In automobiles, constant- 
mesh gears are usually stressed the lowest; second speed, a lit- 
tle higher; first speed, quite high; and reverse, sometimes too 
high as is afterward found out. This is based on the fre- 
quency of use. If we could average the stresses in the gears 
of all the popular makes of cars today, I believe the constant- 
mesh gear-stress would average from 35,000 to 45,000 lb. per 
sq. in.; second speed, 45,000 to 60,000 lb. per sq. in.; low 
speed, 60,000 to 110,000 Ib. per sq. in.; and reverse, 80,000 
to 130,000 lb. per sq. in. These figures would be based on 
the Lewis formula with the “Y” factor of the gears determined 


1See Automotive Industries, May 21, 1932. 
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Fig. 3—Device to Prevent the Operator from Rushing or 
Beating the Shift before Synchronism Has Taken Place, 
Thereby Causing a Clash 
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Fig. 4—A Later Type Than That of Fig. 3, Employing 
the Same General Principles 


by actual layout and not from the handbooks. These figures 
may seem rather high and may make one speculate as to 
what the foot-pound hours life might be. 

In order to correlate laboratory values with field perform- 
ance, one company called in fifty transmissions of known field 
service and carefully determined all the wear characteristics 
of the vital parts. Laboratory tests were then run on a like 
number of new transmissions of carefully determined char- 
acteristics to set up comparative data. It was found that 1 
hr. of dynamometer life in second gear at full torque with its 
corresponding highest speed was equal to 3000 miles of aver- 
age-car driving-service. It was also found that 33 hr. in second 
gear would give about 100,000 miles of satisfactory car life 
for the same mileage. Five hours of low speed and 2 hr. in 
reverse were required. The last two figures cannot be ac- 
cepted as accurate, as the low and reverse service in the field 
could not be determined accurately. 

Similar data were sought for light-truck and heavy-truck 
duty. In light-truck work, the second-speed life was rated 
up to 150 hr.; and in heavy-truck work, the life was rated to 
around 400 hr. for both second and third speeds. Heavy-bus 
duty paralleled that of the heavy truck. 

Most of the development work done today on automobile 
transmissions is confined to the use of helical gears in various 
combinations. They are the best type that can be produced 
today, and nearly all modern gear-producing machinery is 
being refined and developed to produce better helical gears. 
The reasons are perfectly obvious. 

The best method I know of today for computing the stresses 
in helical gears is that of an engineer who has designed gear 
sets of all types and sizes and of such character where there 
was not much background to back him up. He is usually 
pretty close to the final correct solution on his first try. The 
following is a brief description of his method. 

The diametral pitch and pressure angle are first selected, 
based on a rough estimate of the nature of the job and size 
required. Each set of mating gears is then laid out ten times 
full size. The addendums are then proportioned so that the 
line of action begins at about 0.006 in. above the base circle. 
This is about 1/16 in. on the layout. The contours of the 
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teeth are then determined by the usual method, and the “Y” 
factor of the Lewis formula obtained. 

The effective length of face is then determined graphically 
by constructing a rectangle as shown in Fig. 9, where the 
length of the line of action forms one side and the nominal 
face of the gear the other. Then, through the geometric 
center of the rectangle, a diagonal is drawn making an angle 
to the base equal to the base helix-angle of the tooth. This 
angle is slightly less than the angle at the pitch circle. Then, 
parallel to this diagonal, other lines are drawn whose spacing 
is equal to the base pitch of the teeth. The sum of the 
lengths of these diagonals, as determined by the rectangle, is 
equal to the effective length of the gear face. One can then 
immediately determine if the proportion of pitch, pressure 
angle and number of teeth is correct, and the advantage ob 
tained. It is possible to set up combinations where the eflec 
tive length of the gear tooth is actually less than the nominal, 
which, of course, would be bad design. The tangential load 
is taken normal to the helix angle, and the stress then com 
puted by the Lewis formula. This method determines the 
stress when considering beam and shock loads only; but, on 
account of its accuracy, stress loads can be run up tar above 
those normally computed and the engineer has a more exact 
idea of what is involved. 

For wear-lite analysis the teeth are then investigated for 
surface compression or Brinell stress. From the diagram, the 
instantaneous radii are determined and the normal tooth load, 
W, must be taken in the plane of the line of action. This can 
be expressed by: 

P 
COs a COS £ 
where 
P = tangential load in the plane of rotation 
a = helix angle 
4 = pressure angle 
Then, W is used in the well known Hertz formula: 
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The symbol L is the corrected length of contact as de 
termined by the graphical layout. Stresses up to 250,000 |b. 
per sq. in. are used, depending on the material used and the 
tvpe of service. 


The once wide range of steels used in transmissions has 
been narrowed down to a comparative few that years of ex 
perience have taught the industry to be the most dependable 
from all angles, such as strength, fatigue resisting properties, 
heat control, and the like. Take, for example, $.A.E. No. 
3150. This steel hardened well, but its fatigue life was too 
short. Other steels likewise developed peculiar character 
istics that were detrimental to their use; faults such as poor 
machinability, trickiness during heat treatment, being too 
brittle for shock loads and having too short a life for resist 
ing wear or fatigue. It has taken years of experience and the 
production of millions of gears to determine just what steels 
are best adapted for automobile-transmission use. 

Oil-hardening steels have come more and more into use for 
various reasons. For huge productions where over 50,000 
gears have to be processed each day, furnace equipment and 
time elements are big factors. The oil-hardened gear lends 
itself to large-quantity production at a lower cost. The oil 
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hardened gear of today, however, is a different breed than 
it was a lew years ago. Heating the gears in cyanide before 
quenching has accomplished this great improvement. | 
does two things, it keeps the air away from the gear during 
heating, thus preventing scaling, and the cyanide penetrates 
the steel sufficiently to give an extra skin of very hard surface, 
This skin naturally prolongs the life of the gear by a great 
deal. The S.A.E. Nos. 6150, 5150, 5140 and 4640 are the 
most common oil-hardening steels used in transmissions to- 
day. The No. 5150 and No. 5140 steels are a little cheaper 
than the others and are very satisfactory where not-too-severe 
service is encountered. For more particular control, the 
usual ten-point carbon-range specified by the Society is nar- 
rowed down to five points by some companies. The usual 
S.A.E. number is given a letter sufhix to denote this more 
limited carbon range. 

Of the case-hardening steels, the nickel-melybdenum steels 
stand out in my opinion as the best. The S.A.E. No. 4620, 
4815 or 4820 steels are in a class by themselves for severe 
work, especially when the carbon range is cut down to five 
points. When properly heat treated and carefully made, gears 
of this steel will stand terrific loads when compared with other 
steels. They have a tough core to withstand shock loads 
and a hard surface to take high pressures without pitting. | 
know of a case in which the stresses were run up to 75,000 
lb. per sq. in. for constant-mesh and second-gear speeds with 
no failures and very severe service. The tactory that produces 
them, however, could be absolutely depended upon for uni 
formity and very high quality. 

As previously mentioned, the shop can make or break a 
good transmission design. No matter how finely the parts 
may have been proportioned and worked out expefimentally, 
poor workmanship can ruin it all. Factéf#y managers now 
realize, however, that quality control for eadh- operation 1S 
the cheapest in the long run. Metallurgists wofking hand in 
hand with the tactory men have accomplishéd a great deal 
toward uniformity and quality ot product. Grain size and 
grain flow, tor example, play a very important part in the 
control of machinability, and a piece that is easily machined 
is usually accurately machined. 

The methods of cutting gears will always be a debated 
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Fig. 5—An Adaptation of the Same Principle as That 
Illustrated in Fig. 4 
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Fig. 6—A Synchronizer Somewhat Similar to That Shown 
in Fig. 5 


question. Some hold forth for shaping and others for hob- 
bing. Some plants do both. If each machine will cut a true 
involute, then it is only a matter of comparative cost. Good 
quiet helical gears are not easy to produce. There are many 
pitfalls in the path of a gear on its journey from a billet of 
steel to a finished piece. Fire distortion seems to be 
the greatest obstacle. Gears can be produced “in the 
green” with extraordinary accuracy; however, it is after they 
are heat treated that the accuracy really counts. There is no 
cure-all for a warped gear tooth. The wise cutter has learned 
that careful cutting in the green, and proper allowance for 
warping and swelling, will produce good, finished gears. The 
engineer must also help here in properly proportioning the 
teeth, providing generous fillets at the roots, and avoiding too 
thin and sudden changes in sections as far as the design will 
permit. 

There are several types of gear finishers on the market; 
each one, according to its particular representative, is the only 
one that will properly finish a gear. Some do this final finish- 
ing before and some after heat treating. I have yet to see 
one that would do all that was claimed for it. However, in 
fairness, they do a great deal of good in certain circumstances. 
Different factories have different success with each type; a 
great deal depends, it seems, on each one’s particular method 
of manufacturing. 

Inspection instruments are improving to the point where 
very minute errors in tooth profile, index and lead, can be 
easily and readily measured. Measurement and location of 
these errors give the gear cutters valuable clews as to where 
the faults lie, and steps can then be taken to correct them. 
This is most especially true in before heat treating and after 
heat treating of the same lot of gears. If the uniformity of 
the physical and chemical characteristics of the material can 
be kept within very close limits, the teeth can be faked in 
the green so that they become true after going through the 
fire. Then, very little if any doctoring need be done to 
secure a quiet-running set of gears. 

Uniformity in accuracy has not yet reached a point when 
the matching of sets of gears can be entirely dispensed with 
in high-quality jobs. It is difficult to say that it ever will be, 





as there are so very many places where dimensions can vary 
enough to cause a wide difference in sound characteristics. 

The helical gear of today in its present state of develop- 
ment and accuracy, while still far from perfect, nevertheless 
forms an excellent nucleus, from which several forms of 
torque converters can be developed. It is the best form of 
leverage we know of today. Leverage that responds instantly 
to the throttle and not with the objectionable lag inherent in 
liquid or electrical types. A single pair of gears on two 
shafts for each ratio step, in my opinion, is not the answer. 
With such a construction the loads are high, the gears are 
trying to spread apart, their mountings deflect, causing im- 
proper meshing, and they are usually noisy. The ultimate 
standard of noise should be such that the motor is the limit- 
ing factor, both on drive and over-run. 

In order to minimize deflections and pressures and thus 
eliminate noise, multiple meshing of teeth should be resorted 
to. By that I mean more than one simple pair for each ratio. 
This means some form of planetary and internal-gear ar- 
rangement. With such a design, some of the loads cancel 
out and tooth pressures are low. With proper lubrication, 
the noise factor would be reduced to almost nothing. This, 
of course, means quite a few more parts, but most of them 
are duplicates. With gear making brought to a still higher 





















































Fig. 7—A Part of the Albrect Synchronizing Invention 
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Fig. 8—A Transmission Employing Helical Gears 


plane of quality and efficiency, the cost should not be prohibi- 
tive. Some such types of gearing have already been offered 
to the public but they have not been satisfactory, due, in my 
opinion, to improper designing. 

A transmission properly designed, lubricated and cooled 
along with the foregoing suggestions, as I see it, would be a 
sweet thing to operate whether it had an automatic shift or 
not; one could slip along in any forward gear and only be 
conscious of the engine sensation. If an automatic shift is 
used it should be just that, changing the speeds according to 
torque requirements. This is especially true with overdrives. 

I do not know what the automobile transmission will look 
like in the far future; but I think there are now available 
useful mechanical principles from which we can build far 
better transmissions than we are driving today. It all depends 
on whether the automobile manufacturers set out to furnish 
them or the public demands them. We are doing things to- 
day that, ten years ago, would have been considered 
impossible. 








Sse” 





Roe L BASE HELIX ANGLE 


LENGTH OF ACTION - 





Fig. 9—Diagram for Computing Stresses in Helical Gears 


The effective length of face is determined by constructing 
a rectangle as shown. 
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Discussion 








Further Thoughts Concerning 
Automobile Transmissions 


—S. 0. White 


Warner Gear Co, 


M* FREHSE’S paper covers in concise form a great deal 
of ground, giving data and experiences of great in- 
terest and value to the designer of passenger-car and truck 
transmissions, as well as of tractor transmissions. These re- 
marks are intended to be supplementary to his, giving some 
concrete examples and personal experiences. 

The questions of proper and uniform steels and heat treat- 
ment, a high standard of shop practice and workmanship, 
are all as important as the design. It is by using these to the 
best advantage that present-day transmission-designs are mere 
pocket editions in size, compared with those of say 15 or 20 
years ago. Referring, for example, to Mr. Frehse’s Fig. 1, 
this represents best practice from about 1919 to 1923. It is 
as far ahead of pre-war practice as Fig. 6 is ahead of Fig. 1. 
Fig. 6 represents high-grade current-practice in large-quantity 
production. 

In Fig. 1, we have straight spur sliding gears of 6-8 pitch 
on a 3)4-in. shaft center-distance. In Fig. 6, we have helical 
constant-mesh gears of 94 normal pitch with low and reverse 
sliding gears of 8 pitch, on a 2 15/16-in. center-distance. Al- 
though a synchronizer is provided, which adds length, the 
overall length of the gearset is very little more than that in 
Fig. 1. 

Shaft center-distance adds weight and cost very rapidly, as 
well as adding capacity. It is of interest to note that the 
largest passenger-car transmission we build, of capacity for 
such cars as Pierce-Arrow and Duesenberg, has only a 344-in. 
center-distance with normal pitch of g on the helical gears. 
There is of course a little added gear face. 

The cars for which the transmission of Fig. 1 was used de- 
veloped a maximum engine torque of from rro to 130 ft-lb. 

The current design of Fig. 6 is used in capacity ranges from 
135 to 175 ft-lbs., depending on the analysis of steel specified 
for the gears. For the lower capacity range S.A.E. No. 5140 
is used; and, for the higher, S.A.E. No. 4640. 

The gears in Fig. 1 were of S.A.E. No. 2345, and repre- 
sent a great deal of the early development work on oil- 
hardening steels. 

Mr. Frehse has brought out the importance of the synchro- 
mesh in getting away from the old sliding-gear control that 
dated back into the last century. At about the same time, the 
introduction of the internal gear showed that something could 
be done about gear noise, and broke the ice for new and radi- 
cal transmission designs. Since that time there has been no 
peace for the transmission engineer. 

The internal-gear construction was long and expensive, and 
intensive work on herringbone and helical types showed that 
practically as good results could be obtained much more easily. 
The herringbone gear had problems of its own, one being 
the great practical difficulty of maintaining in quantity pro- 
duction exact spacing relationships of the two halves of the 
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herringbone. This was a matter of only tenths of a thou- 
sandth, and even if cut with sufficient accuracy, would vary 
from fire distortion. We have found in dynamometer tests 
that a very slight error in one side of the herringbone with 
respect to the other, resulted in early tooth failure from 
fatigue. 

The helical gear proved to be the practical solution and 
has come into wide use. In addition to its quietness, it seems 
to have longer life than does an equivalent spur design, if 
rigidly mounted and not overstressed. One of our early 
experiences, for example, was quite surprising. Out of one 
of our first lots of helical gears, we had a countershaft cluster 
returned to us by a customer, after about five months’ service, 
reporting low speed as terribly noisy and gears worn out. 
This was an integral forging, the two front gears cut helical, 
with low and reverse, straight spurs. The low-speed teeth 
were worn down until they had been chewed almost out, 
while the helicals were just nicely polished. To make an 
honest confession, we found that the gear had missed the 
hardening operation entirely and was quite soft. While not 
recommending this practice, the experience greatly increased 
our respect for the staying qualities of helical gears. 

Reference was made by Mr. Frehse to fillets at the root 
of the gear tooth. It has become fundamental in design to 
provide generous fillets and to avoid sharp corners, especially 
on hardened parts, but this is $o important and so often over- 
looked, that I stress it again. The ideal condition would be 
to have the bottom of the tooth space the complete arc of a 
circle. This is usually not possible because of cutter and 
tooth action limitations, but come as close to it as you can. 
It may involve a special cutter, but it is worth it. The im- 
portance of a heavy fillet at this point can hardly be over- 
estimated in its effect in preventing or deferring failure from 
fatigue. 

To illustrate, one of our customers doing some experimen- 
tal work cut some gears of a special ratio themselves, using 
commercial cutters. We furnished the forgings and did the 
hardening. On dynamometer test the teeth failed much 
sooner than was expected. They thought the fault lay in the 
steel or the treatment and sent the gears to us for a check. 
We saw that there was very little root fillet, and suggested 
that with proper filleting the gear should be satisfactory. They 
were naturally skeptical, but we cut a new set, using a cutter 
producing the maximum practical fillet and with the same 
kind of forgings and heat treatment as before. Under the 
same dynamometer test the life of the gear was more than 
doubled. 

Quietness is the reason for much of the fine finish and 
high accuracy required on passenger-car gears, but the ele- 
ments that promote quietness also promote length of life by 
lessening vibration, which is one source of fatigue failures, 
and reducing friction, which means better lubrication and 
less wear. 

Experience has shown that the theoretical safe stresses in 
passenger-car transmissions on the low and reverse gears can 
be greatly exceeded in actual practice. This is because the 
wheels will slip, long before the maximum engine torque 
can be transmitted through the gears. Also, the pitch-line 
speeds, which means the velocity and frequency of tooth im- 
pacts, are low at the car speeds at which low or reverse are 
generally employed. 

A number of years ago one well-known automobile com- 
pany, making its own transmissions at that time, did not 
harden its reverse idler gears at all and got away with it. 


Their proportions would now be called very liberal, but this 
illustrates the point as to reverse idler service. 

When applying gear-stress figures to taxicab or truck in- 
stallation, the more severe service, more and longer use, and 
the fact that the axle ratios are often such that the wheels 
will not slip, must all be taken into account. 

For tractor applications the figures would have to be very 
conservative, as the conditions do not parallel those of the 
passenger car at all and only approximately those of truck 
service. 

There seems to be no question but that the use of the steels, 
heat treatments, finishes and general high standards of ac- 
curacy developed in passenger-car and truck-transmission prac- 
tice, could be well applied to the tractor. 

Some of these practices are expensive, unless used in very- 
large-quantity production, and this is perhaps one of the 
stumbling blocks in the way of the development of tractor 
transmissions. Their application, method of installation, 
power requirements and use, cover such a tremendous range, 
that standardization of design to permit large-quantity runs 
of gears is very difficult. Progress, however, is being made, 
and it is to be hoped that an interchange of ideas and experi- 
ences will help toward a solution of the problems involved. 


Points Concerning 
Helical-Gear Usage 





—E. F. Davis 


Warner Gear Co. 


M&: FREHSE has ably discussed the trend of modern 
design and shows thorough knowledge of the engineer- 
ing, metallurgical and shop problems involved in the manu- 
facture of present-day transmissions. 

In actual history of helical-gear failures in the field, we find 
the breakage and wear to be considerably less than the spur 
type. When such breakage has occurred, we have often 
found failure of the thrust washer to be responsible. Hence, 
more attention is now given to provide the best possible 
material for thrust washers. Any brittleness in a thrust 
washer may result in failure of the unit. Even correct direc- 
tion of grain flow and filleting of splined holes are important 
factors in improving the life of these washers. 

If the helical gear is overloaded beyond its capacity, it 
changes its bearing position under severe deflection more than 
does the spur type and, on dynamometer runs under severe 
overloading, the results are sometimes disappointing when a 
comparison is made with the spur type. This often leads 
to the conclusion that the spur-type tooth is much stronger 
than the helical. Actually, when the helical type operates 
under normal load and within the tooth pressure for which 
it is designed, it should and does show improved life over 
the spur type. 

Failure of teeth in fatigue testing of helical gears may often 
be attributed to the sharp edges of the acute angles which 
concentrate the stresses at this point and permit the begin- 
nings of fatigue cracks. It is always advisable to round these 
edges to the base of the tooth to distribute these stresses. 

I offer these items as something apart from the engineering 
data shown by Mr. Frehse as an explanation why calculated 
data are not always confirmed in practice. 


January, 1936 


1 





if 
Ba } 
i 


eigen aro 








aii heal sca ee NET Ory Bp a 





20 S.A.E. JOURNAL 


Gear-Tooth Errors 


and Gear Mounting 


—J. P. Breuer 
—S.M. Ransome 


Barber-Colman Co. 


S we are primarily interested in the machines and tools 
necessary for the production of gears, and are not so 
familiar with the applications to which these gears may atter- 
ward be put, we cannot intelligently discuss much of the mat- 
ter in Mr. Frehse’s interesting paper. Our comments must, 
therefore, be confined mainly to those portions of the paper 
dealing with the subject of gears and gear teeth. 

As to errors encountered when gears are running together, 
we think that Mr. Frehse has been unduly precise in his men- 
tion of 0.0002-in. error being sufficient to cause rap on any 
particular tooth, leading to fatigue failure of the tooth later 
on. Without attempting to do any close figuring on this 
subject, we would think an error of 0.002 in. would be more 
likely to have the effect mentioned than would 0.0002 in., 
due, for one thing, to the relatively heavy type of lubricant 
used in transmissions which undoubtedly provides an oil film 
of considerable strength and a very perceptible thickness, 
probably about 0.0003 in., between mating surfaces of gear 
teeth. 

From our viewpoint, which is naturally biased to some ex- 
tent, we feel that the accuracy of the gear, as produced on 
modern equipment, properly tooled-up, is considerably in ad 
vance of its surroundings and also its subsequent treatment 
and use. For example, it is not difficult to turn out gears 
with a tooth-to-tooth spacing-error within 0.0002 or 0.0003 
in., and with the contour and helix angle of corresponding 
accuracy. What is difficult, however, is to remove this gear 
from the hobbing machine, heat-treat it and mount it in the 
ordinary transmission so that the teeth will run on the same 
axis as they did when cut; and if they do not run on this same 
axis, due to distortion in hardening, sloppy fits in hole, or 
runout and crookedness in mounting and supporting shafts 
and bearings, then the major part of the original accuracy is 
completely lost. 

Let us examine a little more in detail these two factors; 
that is, heat treating and mounting of gears. ‘Cake first the 
heat treatment; this may not only distort the teeth themselves 
as individual parts, but may distort the body of the gear and 
also may affect the accuracy and size of the hole, any of 
which distortions naturally affect the running of the gear 
teeth. Errors in the hole are particularly objectionable, as 
the error is magnified in about the same ratio as that of the 
diameter of the shaft compared to the pitch diameter of the 
gear, it may be 3 or 4 to 1. In some cases, of course, the 
hole distortion can be corrected by grinding, but this is not 
the case where the hole is splined; and, even when ground, 
the hole may not be exactly true with teeth or pitch cylinder. 

Now let us consider for a moment the mounting of these 
transmission gears. An examination of the various designs 
which illustrate the paper will show that the gears are often 
loosely mounted on a more or less floating shaft and that, 
further, the hubs are in the nature of the case very short in 
proportion to the diameter of the gear, all of which factors 
are very detrimental when endeavoring to produce a true- 
running gear. In other fields, such as reduction-gear units for 
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turbine work, such a construction would not be tolerated for 
a moment; and we, in our own experience, never expect to 
get the best results from a pair of gears unless each gear 
is either integral with its shaft or else solidly fitted to it, 
preferably on a taper. An examination of the allowable 
tolerances in spline-shaft work will disclose that the teeth of 
the gear may be assembled with a looseness of 0.004 or 0.005 
in. at the pitch line, not mentioning the possibilities of side 
wabble and eccentricity. 

In view of the foregoing, we feel that the gear manufac- 
turers are considerably ahead of the procession and are, in 
fact, approaching so closely to the irreducible minimum of 
absolute accuracy that further progress will necessarily have 
to be small. 

We are, of course, fully aware that any design is ordinarily 
a compromise between conflicting requirements, and, con- 
sidering the severe conditions together with the limited space 
and cost with which the transmission designer is confronted, 
we have to congratulate our automotive friends on the 
progress that has already been made. 


Experience Determines 
Correct Safety-Factors 
—J. E. Padgett 


Spicer Mfg. Corp. 


ESSRS. FREHSE AND WHITE bring out the beautiful 

precision of engineering and manufacturing which is 
accomplished in high-production passenger-car transmissions. 
In truck and tractor transmissions the quantities are small and 
of great variety, hence it is often more important that the 
designing engineer have a wide knowledge of past results 
and performance so that he can produce an article that will 
stand-up correctly. All engineering calculations are subject 
to factors of safety, and it is only experience that will give the 
correct factors. This is especially true in tractor transmissions, 
where the majority of use is in-gear and not a minimum use 
such as the passenger-car transmission has in-gear. 


Mounting of Helical 
Gears Is Important 
—L. A. Bixby 


Clark Equipment Co. 


E are all indebted to Mr. Frehse for his very fine paper, 

which has brought out some very interesting points 
that we can all well profit by. The mounting of helical 
gears, particularly the loose gears, as we call them, deserves 
very careful attention. This becomes very important particu- 
larly on the wide-face type of gears, such as are used on the 
heavy-duty units. By the very nature of their design, they 
are forced to rotate out of their true plane of rotation. It 
therefore becomes desirable to mount them in a manner which 
corrects this tendency to as great an extent as possible. Such 
a mounting should be of a type to retain the initial align- 
ment therefor through long periods of operation. Also, due 
to the large amounts of idling of these gears, a type of 
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bearing should be employed to prevent as much friction as 
possible. The elimination of friction to a minimum at this 
location has been found to improve shifting and reducing the 
operating temperatures of the gearbox as a whole. 

I believe we should give considerable thought to reduce 
operating temperatures toa minimum. This can be improved 
many times by seeing that there are not any pockets that 
prevent the escapement of oil, or any small openings or 
orifices that a large volume of oil must pass. On very wide 
gears, special attention should be given to providing sufficient 
clearance in the bottom of the gear contact to give increased 
dedendums with large fillets at the bottom, which will also 
tend to reduce this operating temperature. [| think it is 
needless to go into detail here on the important part that 
correct tooth-pressures, correct profiles, low bearing-loads, gear 
velocities, correct alignment and minimum amount of deflec- 
tions, contribute to maintaining the lowest possible operating 
temperatures. 

I think the point brought out in Mr. Frehse’s paper re- 
garding inspection instruments and tools is a very important 
and timely subject. It becomes very important to be able, 
day after day, to check parts and be able to get uniform read- 
ings and information that will help to keep production de- 
partments producing parts as they should be and getting the 
final results that we expect. Very often, considerable ex- 
penditures are made for high-precision production-machines 
without consideration as to how the inspection department is 
going to maintain the proper checking of the production 
parts. I think this point is one we all should watch to see 
that the equipment is well balanced to produce and check 
production. 

Bearing sizes should be selected not only for the calculated 
loads within the unit itself but also for the loads that will 
be imposed on them from outside sources, such as brake 
equipment and propeller-shaft mountings. Quite often, one 
part is lost sight of and that is the part that is the most costly 
and as a rule represents several times the cost of the bearing; 
so, it is expense well justified to see that the proper size and 
type are used. 


Numerous Additional] 
Points Considered 
—B. W. Keese 


Wisconsin Axle Co. 


R. FREHSE has so completely and ably covered his sub- 

ject that he leaves very little for further discussion. We 
are passing through a period of rapid evolution in the manner 
of steels and heat treatment, recalling the prediction of some 
few years ago that, due to steel improvements, soon it would 
be possible to reduce the diameters of shafts by one-half and 
still carry the same loads. However, the practice was re- 
versed and loads have been doubled, with the sizes remaining 
practically the same. 

Let us recall the car of 20 years ago, with a 20 to 30-hp. 
engine and 30-m.p.h. speed; then compare the transmission or 
rear axle with the present-day units. Whereas the engines 
and speeds have been increased threefold, one will not find 
transmissions or axles three times larger, but substantially 
the same in volumetric size. 


Space limitations, weight reductions, and cost curtailment 
have forced the designer to solve his problem in meeting the 
increased stresses by finding steels and heat treatments which 
would withstand not 20,000 but 250,000 lb. per sq. in. Space 
and cost limitation have also influenced the helical gear, which 
is another method of increasing gear face without material 
cost or gear width; however, this introduced the helical spline 
or clutch type of shifting. 

As mentioned, the manufacture of helical gears presents 
problems similar to that of spiral bevels, largely because of 
the tendency for the teeth to wind or unwind under heat treat- 
ment, thereby resulting in spot or cross-contact, over-stressing 
the teeth and producing noisy operation. 

How many times have units been redesigned, and enlarged 
gear sizes substituted because of short life or even tooth 
failures? whereas a complete investigation would have 
shown the real offender to be excessive deflection. 

In most cases, only the deflection of the shaft need be 
considered, since a shaft which is stiff enough is usually strong 
enough. The deflection that may be allowed is dependent 
upon several factors, such as the gear-tooth characteristic, 
type of service, noise requirements, bearings, and material of 
the shaft. Most bearing engineers specify a maximum deflec- 
tion of not over 0.0015 in. for each inch-of distance from the 
load to the center of the bearing. From the standpoint of 
the gears, however, to operate well and quietly, the deflection 
of the shaft at the gear should not exceed 0.005 in. for gears 
of 1-in. face with proportionate decrease as the face increases. 
The allowable deflection also depends upon whether there are 
gears located at or near the point of maximum deflection; 
also, whether the resultant direction of deflection tends to 
separate or force the gears into closer engagement. 

It is desirable to hold shaft deflection for sliding gears to 
the 0.005-in. maximum-limit; whereas gears which suffer 
shortened centers or closer engagement from shaft deflection 
require a still smaller limit. Should the deflection tend to 
separate the gears, even 0.008-in. deflection is often considered 
satisfactory, especially if coarser pitches are used. 

It is believed that overload would have a minimum effect 
upon gears were it not for the proportionate increase of shaft 
deflection. This is especially brought out in deflection tests 
which we have conducted. 

A unit designed for a 250 ft-lb.-torque engine with a low- 
gear ratio of 7.4 was tested and the pinion-shaft deflection 
especially noted. At 100 ft-lb. a deflection of 0.0025 in. ap- 
peared, increasing to 0.003 in. at 150 ft-lb.; 0.0035 in. at 200 
ft-lb.; 0.005 in. at 250 ft-lb.; and then jumping to 0.0065 in. at 
275 ft-lb., clearly showing the effect of the last 25 ftlb. of 
overload. 

Bearing mountings, too, have a direct effect upon gear life 
and gear noises, as any excessive bearing clearance or lack 
of rigidity amplifies shaft deflection. Likewise, many bear- 
ing selections are based upon the bearing capacity alone with- 
out consideration of the bore or shaft dimension employed. 

While the bearing manufacturers are now noise testing, 
many a gear has taken blame for a noisy bearing. 

Next in importance to shaft deflection, a rigid, well-ribbed 
case with well-bolted end-caps should be considered; and most 
especially the type and size of capscrews or bolts, the stretch- 
ing or distortion of which directly affects the alignment of 
the gears. 

A great deal has been said of gear materials and many types 
utilized. While the 2300, 2500 and 3100 series of steel have 
been used, our company has found that a fine-grained molyb- 
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denum electric-steel has given the most satisfactory heavy- 
duty service with a minimum of distortion in carburizing 
and heat treatment. 

While great care is normally exercised in watching fillets 
and scratches in shafting and other structural parts, it is sur- 
prising how these points are so often overlooked in gear 
cutting. A sharp corner in the base of the tooth or a scratch 
on the face is claimed by some authorities to reduce the 
strength as much as 80 per cent. 

With improvements of gear manufacture and methods, 
backlash has been reduced, although this depends largely 
upon type of service and size of units. On one occasion when 
a touchy noise problem was involved in a gearbox, consisting 
of three ground and lapped helicals in train, a test unit was 
made up with 0.002-in. backlash and an undesirable whine 
resulted. The gears were then reground to 0.004-in. back- 
lash, which reduced the whine somewhat; however, it was 
not until the backlash had been increased to 0.006 in. that a 
satisfactory unit resulted. 

Since quietness of gear operation is becoming a problem 
of great concern, more attention is being placed upon gear 
webs, sections, contour, and vibration or harmonics. Some 
designers actually utilize gear sets of different pitches in the 


one unit in order to cancel or harmonize the various noises, 
In one instance, a gearbox employing both a fine-pitch and a 
coarse-pitch gear-train was redesigned by strengthening the 
fine-pitch gear set to a coarse pitch, which resulted in an 
extremely noisy unit. This was corrected by making the 
remaining gear set a finer pitch. Further, a coarse and a 
fine-tooth gear-combination proved quieter than two fine- 
tooth combinations. 

Gear stresses have been constantly increased to a point 
where high-film-strength oils are most necessary for satis- 
factory lubrication and cushioning. Lubrication of gears is 
perhaps today a larger problem than gear manufacture, and 
many a good gear contact has been ruined by poor oil. | 
have seen gear assemblies having marked evidence of scuffing 
relubricated with proper pressure lubricants and actually 
polish down to a good contact, completing a service of normal 
life and wear. Unfortunately, many fillers now used to ob- 
tain extreme-pressure oils or qualities necessary for gears are 
not only destructive to the bearings, but do not have the 
property of mixing with oils of other makes. 

At present, it is believed that maximum gear stresses will 
no longer be dependent upon gear material, but rather con- 
tingent upon a suitable lubricant with general distribution. 
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essential to 


Says: 
Ralph Teetor 


“The Automotive Industry could never have 
made the progress it has without the inter- 
change of engineering information which 
has been made available through the facil- 


ities of the Society of Automotive Engineers. 


“This influential society offers to its mem- 
bers much more information and association 
than it requires from them. Every eligible 
automotive man should take advantage 
of the opportunities offered through its 


membership.” 
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progress... 


The name Ralph Teetor has been asso- 
ciated with the engineering and research 
work of the Perfect Circle Co. (where 
he is in charge of engineering) during 
the past sixteen years. As a member of 
the Society's Research Committee and 
its Chairman since 1932 he has been con- 
nected with many fundamental under- 
takings of the S.A.E. Past-Chairman of 
the Indiana Section and a former Coun- 


cilor, he is president-elect of the Society. 
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S‘A:-E ANNUAL MEETING 





TENTATIVE PROGRAM 


Monday, January 13 
Crystal Room 
Transportation and Maintenance 
T. C. Smitru, Chairman 


The Operators’ Woes on Lubrication—F. L. FautKner, 
Armour & Co. 


10:00 A.M. 


Crystal Room 
Truck, Bus and Railcar 
C. O. Gurrnsey, Chairman 


Trends in Automotive Alloy—-A. E. Wuire, Univer- 
sity of Michigan 


2:00 P.M. 


Grand Ball Room 
Junior-Student Session 


R. N. Janeway, Chairman 


8:00 P.M. 


Demonstration and talk—“The Story of Ethyl Gaso- 
line”—F. R. Sprep, Ethyl Gasoline Corp. 

Objective View of the Automotive Industry —O. T. 
Kreusser, Director, Museum of Science and Industry 


Tuesday, January 14 


Crystal Room 


10:00 A.M. Traffic Safety Engineering 


H. T. Youncren, Chairman 
The Customer’s Viewpoint—H. G. Weaver, General 
Motors Corp. 
The Traffic Safety Problem—Mitter McCurntock, Di- 


rector, Bureau for Street Traffic Research, Harvard 
University 


Reception Room 


2:00 P.M. Chassis 

Maurice O.tey, Chairman 

Suspensions—W. R. Griswotp, Packard Motor Car Co. 

Air Springs—-Tomorrow’s Ride—R. W. Brown, The 
Firestone Tire and Rubber Co. 


Crystal Room 


2:00 P.M. Diesel Engine and 
Fuels & Lubricants 
L. C. Licutry, Chairman 


Cetane Rating and Diesel Fuels—P. H. Scuweirzer and 
T. B. Herzer, Pennsylvania State College 
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Report of Volunteer Group for C. I. Fuel Research— 
T. B. Renpex, Shell Petroleum Corp. 

Diesel Fuels—Plain or Fancy—J. R. MacGrecor, Stand- 
ard Oil Co. of Calif. 


Crystal Room 
7:45 P.M. Business Session 
President W. B. Srourt, in the Chair 
Nomination and Election of Members-at-large of Annual 
Nominating Committee 
Announcement of Election of Officers for 1936 


Presentation of Life Membership to Past-President H. C. 
DiIcKINSON 


Crystal Room 


8:00 P.M. 


Future Cars 

K. M. Wise, Chairman 

Futuristically Speaking—A. M. Wotr, Automotive Con- 
sultant, New York 

Tomorrow’s Barouche—HeErsert Cuase, Consulting En- 
gineer, New York 

The Motor Car Produced Under Ideal Conditions—A. E. 
Nortuup, Murray Corp. of America 


Functional Answers to Art Problems—W. B. 
Stout Engineering Laboratories, Inc. 


StTourT, 


Wednesday, January 15 


Crystal Room 
10:00 A. M. Cylinder Wear 
S. D. Heron, Chairman 
Cylinder Wear, Where and Why—S. W. Sparrow and 
T. A. Scuercer, The Studebaker Corp. 
Cylinder Wear—G. D. Boerrtace, Bataafsche Petroleum 
Mij. and C. G. Wiiutas, Director, The Institution 
of Automobile Engineers 
Diesel Engine Problems—O. D. Tretper, Hercules Mo- 
tors Corp. 


Reception Room 


10:00 A.M. Passenger Car Bodies 


C. O. Ricuarps, Chairman 
Problems of Radical Body Design—E. L. 
Stout Motor Car Corp. 


Body Construction of the Cord Front Wheel Drive— 
E. L. Atten, Auburn Automobile Co. 


JOHNSTON, 
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TENTATIVE PROGRAM 


Crystal Room 


2:00 P.M. Cylinder Wear 


S. D. Heron, Chairman 

The Reduction of Piston-Ring and Cylinder Wear in 
Aircratt Engines—Rosert Instey, United Aircraft 
Mfg. Corp. 

Cylinder Wear and Piston-Ring Sticking Tendencies of 
Automobile, Bus Aircraft Engines—C. M. 
Larson, W. G. Arnscey and M. Farrzig, Sinclair 
Refining Co. 


and 


The Effect of Gas Pressure on Piston Friction—M. P. 
Taytor, Formerly Graduate Student, Massachusetts 


Institute of Technology 


Crystal Room 
8:00 P.M. Production 
Jos—EPpH GESCHELIN, Chairman 
The Place of Die Casting in Automotive Design—J. C. 
Fox, Doehler Die Casting Co. 
Custom Building Production Cars—V. P. Rumery, Hud- 
son Motor Car Co. 


Metallurgy of Transmission Gears—R. B. ScHEnck, 
Buick Motor Co. 
* 
Thursday, January 16 
Crystal Room 
10:00 A.M. Engines 


L. P. Kars, Chairman 


Its Cause and Cure—P. M. He pr, 
y {utomotive Industries 


Engine Roughness 


Fuel Consumption—A Lex Tavs, Chevrolet Motor Co. 


Reception Room 


10:00 A.M. Aircraft 

Peter ALTMAN, Chairman 

Everyman’s Airplane—A Development toward Simpler 
Flying—F. E. Weick, National Advisory Committee 
for Aeronautics 

Smart Airplanes for Dumb Pilots—Orro Koprrn, Mas- 
sachusetts Institute of Technology 


Crystal Room 
Fuels & Lubricants 
and Passenger Car 
3ARNARD, Chairman 


2:00 P. M. 


D. P. 


Relation of Exhaust Gas Composition to Air-Fuel Ratio 
—B. A. D’Atieva and W. G. Love tt, 
Motors Corp. 


General 


Distribution—R. _L. 
SweicerT, Georgia School of Technology 


Thermodynamics of Volume 





Reception Room 


2:00 P.M. Aircraft 

C. H. Cuatrietp, Chairman 

Engine Nacelles and Propellers, and Airplane Pertorm- 
ance—D. H. Woop, National Advisory Committee 
tor Aeronautics 


Grand Ball Room 
7:00 P.M. Dinner 
Detroit Section Acting as Host to the National Society 
Peter ALTMAN, Chairman Detroit Section 
Matcotm Bincay, Toastmaster 
“The Engineer—His Place in 
Zever, Chrysler Corp. 
W. B. Stout, President 
R. R. Treror, President-Elect 


Management”—F. M. 


Presentation of the 
Daniel Guggenheim Medal 
Vincent Bendix Trophies 
Wright and Manly Medals 


Friday January 17 


Crystal Room 


10:00 A.M. Aircraft Engine 

Rosert Instey, Chairman 

Fuel Consumption: The Operators’ Viewpoint—E. T. 
At.EN, Consulting Aeronautical Engineer 

Engine Possibilities and Devices for Obtaining Best Fuel 
Economy—R. W. Youne, Wright Aeronautical Corp. 

Liquid Cooled Aero Engines—H. Woop, Rolls-Royce, 


Ltd. 


Crystal Room 

2:00 P.M. Aircraft Engine 

P. B. Taytor, Chairman 

Eliminating Torsional Vibration in the Radial Aircraft 
Engine—E. S. Taytor, Massachusetts Institute of 
Technology 

Rating Aviation Fuels in Full-Scale Aircraft Engines— 
Report of Cooperative Fuel Research Committee— 
C. B. Vea, Secretary 

Carburetor Icing—W. A. Hamitton, Transcontinental 
and Western Air, Inc. 


Crystal Room 
8:00 P. M. Production 


Joint Session with the American Welding Society 
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News 


New Section Elects 


Gilligan as Chairman 
@ So. New England 


The first meeting of the newly formed 
Southern New England Section will be held 
in Hartford during January. The Council 
approved the formation of this section June 16, 
1935, to fulfill a need expressed by many of 
the Society’s members in the section, which 
includes approximately a 50-mile radius with 
the city of Hartford, Conn., as the center. 

The officers of the section will be: Chairman, 
Frank P. Gilligan, secretary-treasurer, Henry 
Souther Engineering Co.; Vice-Chairman, Ar- 
thur T. Murray, president, United American 
Bosch Corp.; Treasurer, T. C. Delaval-Crow, 
chief engineer, New Departure Manufacturing 
Co.; Secretary, E. P. Blanchard, sales manager, 
Bullard Co. 

About 140 members of the Society are in 
the territory embraced by the new section. 


Automotive Genius Has 


Changed the World 


@ Canada 


The S.A.E. is one of the important “living” 
agencies in the world of transportation, said 
John A. C. Warner in addressing the Can- 
adian Section at the Mount Royal Hotel, 
Montreal, Nov. 25. 

The subject of Mr. Warner’s talk was ‘“Au- 
tomotive Engineering Conquers the World.” 
Using numerous slides and moving pictures he 
conducted his listeners on a verbal tour over 
the highways of Europe, Africa and the Ameri- 
cas, showing accomplishments of automotive 
engineering in all parts of the world. He 
pointed to recent records made on the salt 
beds of Utah, the part of motor trucks in con- 
structing the Boulder Dam and other great 
projects, changes that are now being wrought 
in New York City’s transportation system 
through the substitution of buses for other 
means of transportation, and the construction 
of new highways by means of a cotton founda- 
tion—all of which have been brought about 
through the genius and perseverance of auto- 
motive engineers. 

Mr. Warner stressed the fact that accom- 
plishments of the industry are too often taken 
for granted. In urging his audience to take 
pride in the accomplishments of their profes- 
sion, he concluded, “Remember always that 
new lands inaccessible since the world began 
have been brought to the front pages of our 
newspapers by means of the airplane, auto- 
mobile and even radio whose powers generated 
in the field of gasoline motors. Farmers have 
benefited by motor transport, and by it pros- 
pecting and mining operations in far places 
proceed with dispatch. World travelers return 
almost as soon as the echoes of their good- 
byes; isolated hamlets have electric light; men 
in far places hear the news of the world. 
Back of all these things is the rhythmic throb- 
bing of the internal combustion engine.” Mr. 
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Warner also presented in part the paper by 
Maurice Platt, technical editor, The Motor, 
England, entitled “What European Car De- 
signers Are Doing Today,” which was pub- 
lished in full in the December issue of the 
S.A.E. JournaL. This paper described the out- 
standing features of the new British and Con- 
tinental cars. 


Review of New Models 


Traces Developments 


@ Indiana 


The Indiana Section meeting, at the Athe- 
naeum, Indianapolis, Dec. 12, heard Lee Old- 
field, consulting engineer, present a paper 
which he and Harold Blanchard, technical edi- 
tor, Motor, prepared reviewing the new models 
seen at the recent automobile shows. Using a 
number of slides, Mr. Oldfield first discussed 
the generai trends in body design, motors, 
frames and mechanical equipment, and then 
the changes in individual makes of cars. 

More than 125 members and their guests 
attended the meeting which followed a dinner 
where 33 were served. 

Following Mr. Oldfield’s talk Harry M. 
Bramberry, engineer, Perfect Circle Co., an- 
swered questions on piston scuffing and other 
related subjects. 


Pump Cooling System 
Best, But Not Ideal 


@ Pittsburgh 


is one that keeps 
by heating in ex- 


An ideal cooling system 
a fixed temperature either 
treme cold, or cooling in extreme heat, ac- 
cording to Fred M. Young, president and gen- 
eral manager, Young Radiator Co., who main- 
tained that this ideal has not been reached 
in his talk before the Pittsburgh Section, at 
Webster Hall, Dec. 3. 

The thermo-syphon system is becoming ob- 
solete, he said, because of the differential in 
temperatures and the greater capacity meces- 
sary. The pump system, giving uniform flow 
to all parts of the motor, eliminating all cool 
spots and maintaining a more nearly uniform 
temperature with the smallest possible capac- 
ity, is recommended by Mr. Young as the 
best system at present. A steam system, al- 
though maintaining uniform temperature, has 
cther hazards that make it undesirable, he 
said. 

In the maintenance of the cooling system, 
Mr. Young warned against air or gas leakage 
into the system from the water pump or 
around loose head-bolts, claiming that leakage 
from either source would not only create a 
chemical reaction in the water that would 
cause metal corrosion, but would also create 
air or gas pockets which in turn would cause 
gulping of the liquid over the overflow and 
subsequent overheating. 

Mr. Young illustrated his talk with a series 
of slides. In the discussion which followed he 
answered a number of interesting questions. 
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Tour of Auto Show 


. 
Precedes Meeting 
®@ Chicago 

A trip through the automobile show and a 
dinner at the Stock Yard Inn preceded the 
Nov. 18 meeting of the Chicago Section at 
which 417 members and guests heard Austin 
M. Wolf analyze the engineering developments 
for 1936. A. C. Faeh, general manager, Chi- 
cago Automobile Trade Association and general 
manager of the Chicago Automobile Show, 
spoke briefly about the show and _ presented 
season passes to S.A.E. members. ‘Toastmaster 
R. F. Norris, director of acoustical research, 
Burgess Battery Co., gave his humorous spe- 
cialty, ““The German Engineer”, before intro- 
ducing the speakers. 

The Chicago Auto Trade Association of- 
ficially designated Nov. 18 as “S.A.E. Day” 
and made arrangements for members of the 
Society to be personally escorted through the 
show in small groups. 

Mr. Wolf's paper, “Engineering Develop- 
ments for 1936”, was a thorough analysis of 
the new passenger cars emphasizing new trends 
and engineering advancements. 

A roast beef dinner was served to 376 prior 
to the meeting. 


Fuel Future Visioned 
in Paper Read by Proxy 


@ So. California 


A paper by Earl Bartholomew, director, re- 
search laboratories, Ethyl Gasoline Corp., was 
read by John Wintringham at the Dec. 13 
meeting of the Southern California Section. It 
treated “Fuels for Today’s and ‘Tomorrow’s 
Engines.” 

George Holzapfel, Frank Elliot, W. I. Hodge, 
Ethelbert Favary, C. F. Becker and Carl Abell 
were among those who participated in the 
discussion. 

An illustrated talk on Egypt and Ethiopia 
was presented by Hal Roe, formerly interpreter 
on the Egyptian Government staff and now on 
the staff of Western Truck Owner. Attendance 
totaled 115. 


Auto Industry’s Pace 
Speeds Textile Progress 


® Detroit 


Indicative of the spirit of cooperation be: 
tween suppliers and producers in the automo- 
tive industry, on Dec. 16, members of the 
Detroit Section listened to a group of execu- 
tives of the American Woolen Co. explain some 
of the difficulties in manufacturing automotive 
textiles to meet the demands of the industry. 
The meeting was suggested by problems created 
in the trim shop as a result of the variables 
in fabrics, particularly shades. Because of the 
wide interest of the program, purchasing men 
and inspectors were present at the meeting as 
well as production men, body designers and 
stylists. 








Adams, Jr., supervisor of 


Ernest A. 
facturing and distribution of automotive trim 
textiles, American Woolen Co., first briefly re- 
viewed the textile industry and distinguished 
between worsteds and woolens, both of which 


manu- 


fabrics his company makes. In worsteds, the 
fibers are combed before spinning, leaving only 
long fibers, arranged all in one direction. For 
woolens, the fleece is simply carded, leaving 
fibers of varying length and in every direction 
For this reason, worsteds are lighter in weight 
and finer in construction. 

Several reels of moving pictures were then 
shown to indicate step by step the various proc- 
esses in the manufacture of woolen cloth from 
the sheep to the finished goods. 
were shown between old and new methods of 
processing cloth. H. C. Templeton, manager 
of the Assabet Mills, described the films and 
commented on the various problems of manu- 
facture. 

A. technical 


Comparisons 


many of the 
industry was 


discussion on 
variables present in the textile 
given by Henry C. Grimes, chemist of the 
Wood Worsted Mills. He conceded, as did 
other speakers, that the pace set by the auto- 
motive industry had aroused textile industries 
to the point where they are beginning to in- 
troduce scientific methods on a large scale. 
They have been handicapped by the fact that 
the art of spinning and weaving is almost as 
old as man, whereas the automobile was born 
of and mothered by “Science.” 

Wool or fleece itself is extremely variable. 
From 35 to 75 per cent of the raw product 
is dirt and foreign matter that must be dis- 
carded. Fibers vary from 3 to 14 in. in length 
and from 0.004 to 0.030 in. in diameter. There 
is no exact chemical definition of wool, and 
uniformity is attained only by repeated mixing 
and blending. 

One of the biggest variables in the industry 
has been in the scouring process, but through 
the introduction of scientific methods, most of 
these variables have been standardized. 

Although the dyeing of textiles has received 
a great deal of study, the variation in shade is 
still a major problem. Metal kettles of stain- 
less steel have eliminated the hazards of wooden 
kettles in dyeing light shades, owing to the 
absorption of coloring matter by the wood. 
Shade control is complicated by the fact that 
there is no numerical measure of it. Dif- 
ferent pieces of cloth boiled in the same dye 
stuff, do not reach the same ultimate shade, 
and some colors that match under one light 


may not match under another. Prior proc- 
esses introduce variables which influence dye 
absorption. 


In discussing this paper, C. O. Oosdyk, di- 
rector of purchasing, Hudson Motor Car Co., 
pleaded for cooperation between the members 
of the S.A.E. and the textile group in work- 
ing together toward the solution of these com- 
plex problems relating to automotive textiles. 
This particular meeting was sponsored by the 
Production-Body Activity Group under the di- 
rection of V. P. Rumely, of Hudson, and mem- 
ber of the S.A.E. Council. 


Aero Show Banquet 
And Meeting Planned 


@ So. California 
The Southern California Section is planning 
to meet Feb. 6 in connection with the Aero- 
nautic Show which will be held under the di- 
rection of the Institute of Aeronautical Sciences 
in Los Angeles, Feb. 1-9. A technical session, 
planned for the afternoon, will be followed by 
a banquet devoted to aeronautic subjects. 
The Section will sponsor an S.A.E. exhibit 
at the show. 


NEWS OF THE SOCIETY 


Low-High Cost Plane 


Talks Draw Students 
@ No. California 


A large delegation from Boeing School of 
Aeronautics and other aircraft schools made up 
part of the 85 people who listened to a dis 
cussion of current aircraft problems at the 
meeting of the Northern California Section on 
Dec. 10. W. B. Goodman, field engineer, 
Wright Aeronautical Corp., told of develop- 
ment of high-performance and high-powered 
aircraft, while Nat Price, consulting engineer, 
Universal Engine & Propeller Co., took low- 
cost and low-powered planes as his subject. 

The January meeting of this Section is sched- 
uled for Jan. 14, while on Feb. 8 the annual 
dinner dance and ladies’ night will be held. 


Maintenance System 
‘xtends Vehicle Life 
@ Washington 


Practically every phase of truck and bus 
fleet operation was touched upon at the Main- 


tenance Meeting of the Washington Section, 
University Club, Dec. 2, which was attended 
by 50 members and guests. Five speakers, 


each talking for a limited time, kept the meet- 
ing alive with interest and led to an enlighten- 
ing discussion at the close of the session. 
George S. Engle, general manager of the 
Atlantic Greyhound Lines, winner of the re- 
cent Bus Transportation maintenance award, 
attributed the gaining of this prize to the 
responsibility of district superintendents for 
both maintenance and operation, a good main 


New Engineering 


tenance control system, proper organization 
set-up and single-part order system coupled 
with cooperation of all parties concerned. Im- 
proved maintenance methods, he have 
increased mileage to around 175,000 to 250,00¢ 


said, 


miles of useful life at no additional expense 
in spite of increased cost of materials and 
labor. 

Dean J. Locke, manager of plant, Baltimore 


l'ransit Co., told how his company has applied 
production-line methods to maintenance of 
treet railway equipment, replacing several scat- 
tered service units and resulting in a marked 
aving im maintenance cost. 

Arthur B. Heaton, architect, stated his belief 
that garaging has not kept up with other auto- 
motive advances. He advocated a long narrow 
building for a garage, with a center aisle 
and space for parking vehicles on either side. 
This, he said, has many advantages over a 
square building. 

Talking on preventive maintenance, I. M. 
Pernhardt, superintendent of maintenance, Con- 
tinental Baking Co., brought out the desir- 
ability of keeping all vehicles in first class 
condition and well painted at all times; and 
making the driver responsible for the condi- 
tion of his vehicles, thus engendering in him 
pride of his equipment. 

» Lubricants, 


according to Harrison J. Uhl, 
lubrication engineer, Standard Oil Co., can 
hold maintenance costs down if the proper 
lubricant is used for each job. On the other 
hand, he said, use of a lubricant which is 
wrong or of poor quality can wreck an 
otherwise good maintenance system. 

Among those participating in the discussion 
were C. W. Witherow, Capital Transit Co.; 


(Continued on page following) 





At the first meeting of the Engineering Relations Committee, Past-President H. C. 
Dickinson was invited to participate in discussion of the problems before the 


committee. In the picture 


(left to right) are: Dr. H. C. Dickinson, David 


Beecroft, E. F. Lowe, C. W. Spicer, Ralph R. Teetor, T. L. Preble, W. J. Davidson 
(chairman) and John A. C. Warner. 


HE new Engineering Relations Committee, 
set up to coordinate S.A.E. national and sec- 
tional activities in regulatory and legislative 
matters, held its organization meeting in New 


York, Dec. 12. Chairman W. J. Davidson 
presided. Other members of the committee in 
attendance were T. L. Preble, C. W. Spicer, 


Ralph R. Teetor and David Beecroft. 

Plans were laid for carrying out in prac- 
tice the administrative functions assigned to 
the committee by the Council. These include 
collection of information, functioning largely 
through regular or special committees of the 
Society; furnishing, in so far as possible, to 
the Sections through its liaison representatives 
such information in this field as is requested; 
anticipating to this end the such 


need for 


information and having it readily available; 
and examining into and passing upon the de- 
sirability of any Section furnishing technical 
information in a given instance. 

Recommendations looking toward coordina- 
tion of effort along these lines with the exten- 
sive program contemplated by the Automobile 
Manufacturers Association were tentatively 
drafted for presentation to the Council, and 
authorization was given for preparation of a 
report bringing together the work already ac- 
complished or in process by the Society on 
headlighting, brakes and other such items which 
impinge on the problems of highway safety 
and regulation. Further meetings of the Engi- 
neering Relations Committee are projected for 
the near future. 
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Ewen J. Fraser, Baltimore Transit Co., and 
Major Raymond Marsh, United States Army 
Ordnance Department. 

E. D. Merrill, president, Washington Rapid 
Transit Co., presided at the technical session, 
which was preceded by an informal dinner in 
honor of the speakers. 


Refining Plant Scene 


Of Petroleum Meeting 


@ Oregon 
Sixty-four members and guests of the Oregon 
Section met for dinner at the plant of Re- 
fining Industries, Inc., Dec. 13. Including later 
arrivals 91 were present to hear S. C. Schwartz, 
chemical engineer, Refining Industries, Inc., 
speak on “Testing of Lubricating’ Oils— 
Methods and Their Significance’, and G. F. 
Olsen, Jr., technical representative, General Pe- 
troleum Corp. of Calif., discuss “Distillation and 
Treatment of Modern Gasolines”’. 
An inspection of the plant in operation fol- 
lowed the program. 


Tour Plant and Hear 
Apprentice Training Talk 


@ Dayton 
On Nov. 19 about 60 members and guests 
of the Dayton Section made an inspection tour 
of the Cincinnati Milling Machine Co. plant. 
Following the trip Prof. J. T. Faig of the 
Ohio Mechanics Institute, and G. Schiele and 
T. Hoffman, of the Cincinnati Milling Machine 
Co., discussed the subject of Apprentice Train- 
ing. 
Cincinnati Milling Machine Co. was _ host 
to the Section. 


Proper Oil Prevents 
Sudden Engine Death 


@ Metropolitan 

Sudden death of the most important single 
mechanical unit of the motor vehicle—the 
engine—can be insured against by proper lu- 
bricants, said William J. Cumming, general 
superintendent, Surface Transportation Co., who 
addressed members and guests of the Metro- 
politan Section at the Roger Smith, Dec. 9. 
Harold K. LaRowe, assistant purchasing agent, 
Dairymen’s League Cooperative Association, 
speaking later in the evening, discussed chassis 
lubrication. 

Mr. Cumming, in his paper, “The Practical 
Side of Engine Lubrication”, stated, “we are 
aware that oil specifications, as such, should 
not be considered definite proof of an oil's 
ability to perform. They are merely directive 
and indicative within certain limits.” 

After determining the specifications which 
indicate the grade of oil to be used, Mr. Cum- 
ming said that his company arranges tests with 
representative oil companies to run from 40 
to 60 days. For these short tests two to four 
engines that are in the same type of service 
and as nearly identical in terms of mileage 
as possible are selected. Low consumption, he 
stated, is the aim of these tests and there is 
very little difference in the results obtained 
from the products of many refiners in the 
same price class. It is in the tests for wear of 
approximately one to two years duration that 
the widest variety of results are obtained. 
The life of a good grade of engine oil depends 
largely upon the operator himself, Mr. Cum- 
ming added. 

Mr. LaRowe, in discussing chassis lubrication, 
said that many of the problems involved are 
matters of original equipment design, and he 
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S.A.E. Aids Students, 
Educator Says 


The growing importance of 
S.A.E. student activities through- 
out the country is beginning 
to generate favorable comment 
from important educators. 


Dean C. P. Bliss of the Col- 
lege of Engineering of New 
York University recently re- 
ferred to the action of the 
Metropolitan Section in offering 
three prizes for the best student 
papers as “one of the finest in- 
centives in this field that could 
be presented to any college stu- 
dent”. 


The Metropolitan Section 
is sponsoring a student 
contest for the best paper 
upon any subject pertain- 
ing to automotive engi- 
neering. Any registered en- 
gineering student in the 
New York Metropolitan 
area may enter. Prizes will 
be awarded as follows: 
first prize, $50; second 
prize, $25; and three prizes 
of $10 each. Entries will 
close March 1, although 
registration of subjects was 
required Jan. 1. 





Emphasizing how important 
it is for an engineer to be effec- 
tively articulate. Dean Bliss 
says: 

“An engineer usually is not 
at a loss to understand nor to 
solve the problems presented to 
him in his specialized field. 
When he has to present infor- 
mation in a formal way. how- 
ever, such as is required by the 
conditions under which these 
Metropolitan Section prizes are 
offered, he frequently finds him- 
self less adequately prepared for 
his task than when confronted 
with the technical problems 
themselves. 

“The plans of the local Sec- 
tions of the S.A.E. to help the 
student bridge the gap between 
the fundamental training he re- 
ceives in technical college and 
problems present in_ practical 
fields where he hopes later on to 
be of value, are most commend- 
able projects.” 





advocates better standardization of lubricants 
for specific purpose and better coordination 
between truck manufacturers and oil techni- 
cians with respect to the recommended lubri- 
cants. He also expressed the need for more 
test data based upon actual performance rather 
than opinion and for greater dissemination to 
S.A.E. members of the results of work done 
by the Society’s various committees on lubdri- 
cants. 

Harry D. Smith, manager, Aro Equipment 
Corp., described the construction and appli- 
cation of lubricating equipment, using. slides 
to illustrate his talk. 

A number of prominent engineers and fleet 
operators took part in the discussion, including 
A. L. Beall, T. C. Smith, A. A. Lyman, Clinton 
Brettell and L. H. Van Dyke. 


Symposium Held on 


Safety Problems 
@ Chicago 
Meeting at the Hamilton Club on Dec. 32, 
the Chicago Section devoted the evening to a 
symposium on safety. J. F. Winchester, man- 
ager, general automotive department, Standard 
Oil Co. of N. J., and Judge Joseph H. Mc- 
Garry, judge, trafic branch, Municipal 
of Chicago, were the speakers. 
Leo Huff, manager, motor transport, Pure 
Oil Co.; Eric W. Lager, manager, automotive 
department, Swift & Co.; and Harry O. 


Court 


Mathews, superintendent motor equipment, 
(linois Bell Telephone Co., were among those 
joining the discussion. 

The dinner preceding the meeting was at- 
tended by 74 members and guests. Later ar- 


rivals brought the attendance to 117. 


Burwell and Bauer 
on Dual Program 


@ Baltimore 
More than 95 members and guests of the 
Baltimore Section met at the Baltimore Engi- 


neers Club on Dec. 5, to hear A. W. Burwell, 
technical director, Alox Corp., speak on “Lubri- 
cation,” and Walter C. Bauer, Briggs Clarifier 


Co., tell of recent developments in automotive 
engine filters. 
A dinner was served to 45 before the meet- 


Figures—Not Ingenuity— 


Solve Gearset Problems 
@ Milwaukee 


Mechanical variable speed transmissions, 
though a leading chapter in books on what 


to invent, present a problem that will not be 
solved by the lay inventor, according to Louis 
4. Graham, sales manager, Falk Corp., who 


spoke before 120 members and guests of the 
Milwaukee Section at the Milwaukee Athletic 
Club, Dec. 9. The reason, he continued, is 
that the problem is one of mathematics rather 
than mechanism—<al | 
ingenuity. 

Mr. Graham then outlined the 


culation rather than mere 


require ments 
which differ 


‘ 


for a variable speed transmission, 


considerably in an automobile as compared to 
industrial applications. He followed this with 
a description of the various types of trans- 
missions now in use, pointing out that even 


appeared in text books 
tor over half a century. 

Preceding Mr. Graham’s paper and _ follow- 
ing the dinner, at which 50 were served, sound 
pictures of logging tractors in action were 
shown through the courtesy of the Alli Chal- 
mers Manufacturing Co 


the most recent have 








Boulder Dam Talk 
Draws Record Crowd 


@ Buffalo 

More than 400 members and guests (includ- 
ing ladies, for they were invited) attending 
the Dec. 10 mecting of the Buffalo Section 


at the Hotel Statler, heard an inside descrip- 
tion of the construction problems in building 
the Boulder Dam. The speaker, G. E. Grone- 
meyer, Babcock & Wilcox Co., has been ac- 
tively engaged in research work involving en 
gineering design and testing of models of the 


giant piping system installed at Boulder Dam 
He drew upon his intimate knowlege of the 
project to reveal many new angles on_ thi: 
huge undertaking 

Using slides to illustrate his talk Mr. Grone 


, : 
mever later presented a moving picture olf 
the dam in construction. 

Sixtyv-fiy vet for dinner before the meetin 


Student Group Visits 
Ford Assembly Plant 
@ M.I.T. 


The Mas assembly plant of 
the Ford Mot>r Co. was visited by 22 members 


Somerville, 


of the Massachusetts Institute of Technology 
Student Branch on Dec. 12. The group saw 
every phase of chassis and body assembly and 


concluded the with a brief 


the power pla nt 


tour inspection of 


B-26 Changes Adopted 


At its meeting in Detroit on December 16, 
1935, the Council approved the _ following 
changes in By-law 26, which thereby become 


effective as of that date: 
The second paragraph of B-26 to read 
In the inaugural year of any Profes- 


sional Activity its Vice-President shall 
be nominated by a Nominating Com 
mittee consisting of seven Society Mem- 


bers, elected at 
mittee 


a meeting of the Com- 
representing the Professional 
Activity concerned, held prior to Oct. 1. 
Not more than two of the seven mem- 
bers elected shall be chosen 
one Section of the Society. A majority 
of the members of the Nominating 
Committee so elected shall concur in the 
final recommendations of the Com- 
mittee. It shall be the duty of such 
Committee to send to the Secretary on 
or before Oct. 1, of such inaugural year, 
the name of one consenting nominee for 


from any 


the Vice-Presidency representing the 
Activity. 

The third paragraph of B-26 to read: 
During each subsequent year of a 

Professional Activity its Vice-President 

shall be nominated by a Nominating 


Committee consisting of seven Members, 
two to be elected by the Professional 
Activity Committee and the remaining 
five elected at a stated Business Session 
of the Professional Activity which he is 
to represent, held prior to August 1. 
Not more than two of the seven mem- 
bers elected shall be chosen from any 
one Section of the Society. A majority 
of the members of the Nominating 
Committee so elected shall concur in 
the final recommendations of the Com- 
mittee. It shall be the duty of such 
Committee to send to the Secretary 
on or before Sept. 1 the name of one 
consenting nominee for the Vice-Presi- 
dency representing the Activity. 


NEWS OF THE SOCIETY 


Early Boulder Dam Construction Scene 





@ Buffalo 


Inside information on the construction of Boulder Dam brought a record crowd to 
the Buffalo Section Meeting, Dec. 10 


Depression Spurred 
Standards and Research 


@ So. California 


\utomotive research activities moved ahead 
fast during the depression, according to C. B 
Veal, research manager of the Societ who 
with Robert S. Burnett, standards manager of 
the Society, spoke before more than 100 mem- 
bers of the Southern California Section and 
their guests at the Mona Lisa Restaurant in 
Los Angeles on Nov. 15. Both Mr. Veal and 
Mr. Burnett are members of the S.A.E. head- 
quarters’ staff in New York. 

Manufacturers, although lacking in funds 


during this period, Mr. Veal pointed out, did 
have ample laboratories and trained engineers, 
both of which were utilized advantageously. 

Mr. Burnett, in reporting on the standards 
activities of the Society, pointed out that manu- 
facturers of all kinds of products are begin- 
ning to use standards developed originally for 
automobiles by automotive engineers. S.A.E. 
teel specifications, he stated, have simplified 
the making of steels and are being commonl\ 
used in the railroad, petroleum, marine, ma- 
chine tool and many other industries, as 
as in the manufacture of automobiles. 


well 


Fleet Operation an 


Engineer’s Problem 
@ New England 


Transportation engineering is one of the big 
problems of the day, according to T. L. Preble, 
supervisor of equipment, Tide Water Oil Co.., 
who discussed ‘Principles of Fleet Operation” 


at the Dec. 10 meeting of the New England 
Section at the Walker Memorial, Massachu- 
setts Institute of Technology. Mr. Preble im- 


pressed the 125 members and guests who were 
in attendance with the desirability of placing 
transportation problems in the hands of a man 
who is competent as an engineer and endowed 
with business ability. 


The principles of fleet operation which he 
discussed included organization and _ control, 
efficient use of equipment, maintenance, cost 


accounting, retirement of old equipment and 


selection of new equipment. 


It is necessary, he said, to study the volume 
of work to be handled, watching for trends 
and seasonal variations. The potential “‘work 
factor” of modern truck equipment, including 
statistical information regarding average run- 
ning speeds, loading time, unloading time, and 
maximum work period per day, must also be 
known. With this data the fleet operator, he 
said, can set up the minimum amount of 
proper size and type of equipment which will 


handle the job in question with the lowest 

possible consumption of mileage and of time. 
Among those participating in the discus- 

sion of Mr. Preble’s talk were Harold B 


Church, Francis I. Hardy, W. R. Morehouse, 
and W. M. Clark. 


Wolf Outlines 1936 
Major Design Changes 


@ Cleveland 
Outlining the major changes in detail design 
and styling, Austin Wolf spoke before 215 
members and guests of the Cleveland Section 
at the Cleveland Club on Dec. 9. The subject 
of Mr. Wolf’s talk was “Engineering Develop- 
ments for 1936.” He used numerous slides to 
illustrate his observations on what the new 
cars have to offer. 
K. D. Smith, technical superintendent, tire 
division, B. F. Goodrich Rubber Co., was 
sponsor for the meeting. 


Students Hear Adams 


On Aircraft Engines 
@N. Y. U. 


In speaking before the New York University 
Student Branch of the Society at the Lawrence 
House, Nov. 26, on the subject “Aircraft En- 
gine Requirements”, Burnham Adams, sales 
engineer, Wright Aeronautical Corp., discussed 
new aircraft fuels and the two-speed super- 
charger blower as used on the Cyclone engines. 

He particularly mentioned the 100 octane 
gasoline with which the army is conducting 
experiments under severe conditions. The out 
standing advantage of this fuel is the low con- 
sumption in pounds per brake-horsepower hour 
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Behind the 


Aviation Gasoline Detonation 
: LL the tests called for in the original program of the 


Aviation Gasoline Detonation Subcommittee of the 

Cooperative Fuel Research Committee have been com- 
pleted. In a meeting of the Steering Committee held Dec. 17 
at the plant of the Wright Aeronautical Corp. the analysis 
of the final data was finished. The report on this work is 
now in preparation for presentation before a technical session 
of the Aircraft Engineering Activity at the Annual Meeting 
of the Society in Detroit. 


Batteries 
SUITABLE life test for storage batteries has been 
Ak subject of much study by a special sub-division 
of the Electrical Equipment Division of the Stand- 


ards Committee. Methods of tests have been proposed and 








were tried out by a large group of interested companies. As 
this work is nearing completion final recommendations for 
a standard life test for storage batteries will soon be acted 
upon by the Society. The approved standard will supplement 
the existing S.A.E. standard for storage battery dimensions, 
capacities and ratings. 


Extreme-Pressure 
of completed extreme-pressure lubricants tests 


have been received from some of the members of 
the Volunteer Cooperative Test Group of the So- 
ciety’s Extreme-Pressure Lubricants Research Subcommittee. 
Others of the members of this group which is made up of 
the purchasers of the first twenty E-P Lubricants Testing Ma- 
chines are completing check tests employing four gear com- 
binations (ratio of rubbing velocity), four rates of applica- 
tion of load and four main drive shaft speeds. By action of 
the Committee, exchange of data resulting from these tests 
is restricted to members of the Volunteer Test Group. 


Air Cleaners 


N important subject undertaken by the Tractor and In- 
dustrial Power Equipment Committee of the Society 
is the development of a standard test procedure for 

tractor air cleaners and a study of the various kinds of dust 
found throughout the agricultural regions of the country. The 
majority of the tractor and cleaner manufacturers concur in 
the desirability of having a standard test procedure and ac- 
cordingly this work is going forward rapidly in a subcom- 
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Scenes With 


mittee of tractor manufacturers with the cooperation of the 
air cleaner manufacturers, under the chairmanship of Wayne 
H. Worthington, research engineer of the John Deere Trac. 
tor Co. 


Oil Oiliness 


HE cooperative research program on crankcase oil oili- 

ness is assured ten to fifteen participants. A representa- 

tive group of automotive manufacturers, oil companies, 
government bureaus and universities have accepted an invita- 
tion to take part in this program. The experimental work 
will be undertaken shortly under the direction of the Crank- 
case Oil Oiliness Research Subcommittee. 


— , 
Engine Testing 
MPORTANT revisions of the S.A.E. Standard gasoline 
engine testing forms affecting conditions of the engine 
under test were proposed at a recent meeting of the Gaso- 
line Engine Division of the Standards Committee. 

In order to give the compression ratio as a whole number, 
for instance, it was suggested that the form be revised to 
read “total volume over compression volume” rather than as 
on the present form, “compression volume over testing vol- 
ume” which results in a fraction. This change is in accord- 
ance with general practice. 

Other changes are suggested in connection with fuel con- 
sumption data, “observed” and “corrected” horsepower and 
methods of correcting, taking into account humidity observa- 
tions. 

With the development of Diesel engines particularly for 
automotive uses, the Diesel Engine Division of the Standards 
Committee is reviewing the present S.A.E. Standard Diesel 
engine testing forms and curve sheets to make them more 
adequately meet the requirements of the automotive type 
of engine. 

When these forms were originally prepared they were 
based on the earlier, slow-speed stationary type of Diesel en- 
gine which at that time offered the most reliable experience 
data. The reviews of the engine testing forms for both gaso- 
line and Diesel engines, will be planned with other groups, 
such as the American Petroleum Institute and the Internal 
Combustion Engine Institute, so that all engine testing pro- 
cedures will be practically uniform. 


Fan Belts 
4 DEQUATE standards for fan belts and pulleys are on 


the program of the Gasoline Engine Division of the 

Standards Committee which has adopted a plan for an 
early revision of the present S.A.E. Standard with the co- 
operation of the Rubber Association of America. 

This will be welcome news to the engine and vehicle man- 
ufacturers who have found troublesome the lack of adequate 
standardization of these products. Car owners will also 
benefit with the revision of this standard which, though satis- 
factory when published, has been obsoleted by more recent 
practice. 
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Ring-Sticking 
OURTEEN automotive manufacturers, oil companies, 
FF greece bureaus and universities have expressed a 
desire to cooperate in the ring-sticking tests using a group 
of three test oils and arranged by the Steering Committee of 
the Crankcase Oil Stability Research Subcommittee. These 
offers will be considered by the committee when it meets in 
Detroit during the week of the Annual Meeting. Details for 
carrying out the program will also be arranged at that time. 


Fuses 
ise deci ac of the modern automobile and of cer 


tain electrical accessories, such as the radio, are being 
carefully considered by the Electrical Equipment Di 
vision of the Standards Committee in working out a re 
vision of the existing S.A.E. Standard for glass tube fuses. 
It is expected that a subdivision will report a list of fuses, 
all of which will be of uniform diameter and in a simplified 
series of capacities. 


Tractor Testing 
A" the meeting of the S.A.E. Tractor and Industrial 


Power Equipment Activity Committee in Chicago on 

Dec. 3, considerable headway was made in reviewing 

the present Nebraska tractor testing code with the purpose in 

mind of laying the foundation for a general standard tractor 

testing procedure including both tractor belt tests and draw 
bar tests. 

The rapid developments in design of tractors and their 

equipment, such as the adoption of pneumatic tires, point the 

way to a modernization of tractor testing. It is planned to 





have a revised code of procedure ready for review by the 
tractor industry in time for the Society to act definitely upon 
it early next spring. This work is proceeding in a committee 
under the chairmanship of Prof. C. W. Smith, a member of 
the Committee and of the Tractor Testing Board at the Uni- 
versity of Nebraska. 


Speedometers 


T was reported previously in this section of the JourNAL 
that the Parts and Fittings Division of the Standards 
Committee had undertaken a program of standardization 

of speedometer, and speedometer drives. A subdivision was 
appointed that has nearly completed a study of speedometers 
with respect to a standard classification of variations in speed 
indication and related data. 

As soon as this study is completed the subdivision’s recom- 
mendations will be circularized for general information and 
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comment before a final report is submitted to the Society 
for adoption. 


Valve Seats 
INCE it is generally considered that standardization otf 
inserted valve seats is now feasible, a subdivision of the 
Gasoline Engine Division of the Standards Committee 
is being organized to collect all available data on inserted 
valve seats and to prepare a recommendation for a standard 
to be submitted to the division members and the industry at 
large for review and constructive comments. 
No recommendations for standards for inserted valve seats 
have been made prior to this because it has been felt that 
they were still in the development stage. 


. Socket Screws 


OR the past few years a subcommittee of the sectional 

committee on standardization of Bolt, Nut and Rivet 

Proportions, that is sponsored by the A.S.M.E. and the 
Society under the procedure of the American Standards As- 
sociation, has been developing a standard for socket set screws 
and socket-head cap screws and their wrenches. This pro- 
gram has been completed by the sectional committee, ap- 
proved by the sponsor societies and is now before the Ameri- 
can Standard Association for final approval and publication as 
American Standard. 

This report contains dimensions for hexagonal socket set 
screws in sizes from No. 5 to 2 in. and fluted socket set 
screws of the same range of sizes. Tables also give the 
dimensions for both hexagonal socket and fluted socket cap 
screws in sizes from No. 8 to 14 in., together with their 
wrench sizes. An appendix to the report gives the formulas 
for the dimensions in these tables. 


Tractor Tires 


HE Tire and Rim Association of America has made a 
‘ definite proposal for standardization of pneumatic tires 

and rims for both front and rear wheels of agricultural 
and industrial tractors. This also includes a proposed stand- 
ard size and location for valve holes in the rims, and the 
size and location of the driving lugs. 

If this is acceptable to the tractor industry the tractor com- 
mittees of the S.A.E. will act upon it so that the standard 
may be published by the Tire and Rim Association in the 
next issue of its year book. 
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New 


BennetcH, Davin S. (A) Sheridan, Pa. 

BrerRLEIN, Cart ANDREW (J) apprentice, 
Winton Engine Corp., Cleveland; (mail) 8016 
Detroit Avenue. 

Branpt, Freperick C. (J) designer, Hudson 
Motor Co., Detroit; (mail) Apartment 11, 1700 
Webb. 


Brown, KennetH M. (J) test engineer, 
Shell Oil Co., Martinez, Calif.; (mail) 1534 


Willow Street. 

Brown, W. W. (M) owner, manager, W. W. 
Brown Machine Works, 127-129 Southwest 
Boulevard, Kansas City, Mo. 

Carpet, Ceci. Tuos. STANLEY, M.B.E. (FM) 
engineering superintendent, South African Air- 
ways (S. A. Railways & Harbours), Durban, 
Natal, South Africa; (mail) Stamford Hill 
Aerodrome. 

CuHapwick, Epwarp (A) garage superinten- 
dent, Little Falls Laundry, Little Falls, N. J. 

CLapsaDLE, Leo J. (M) chemist, Linde Air 
Products Co., Buffalo, N.Y.; (mail) 169 Chan- 
dler Street. 

Dien_, Howarp Cwarvtes (M) purchasing 
agent, Theurer Wagon Works, Inc., 601 West 
56th Street, New York City; (mail) 5701 Hud- 
son Boulevard, North Bergen, N. J. 

Dotince, CHarves E. (A) vice-president, Au- 
tocar Sales & Service Co., Inc., 553 West 23rd 
Street, New York City. 

E_pen, Howarp E. (M) technical manager, 
Dunlop Tire & Rubber Co., Buffalo, N. Y. 


Hoprox, A. W. (A) sales manager, tires, 
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Members Qualified 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Nov. 10, 1935, and 
Dec. 10, 1935. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Dominion Rubber Co., ’ 
Ontario, Canada. 
Hurtey, J. C 


lire Factory, Kitchener, 


(A) division manager, Lin- 


coln Engrg. Co., 5701 Natural Bridge Avenue, 
St. Louis, Mo.; (mail) 1171 Beaufait Avenue, 
Detroit. 

Ketty, H. H. (M) senior administration 
officer, U. S. Bureau of Public Roads, City of 
Washington; (mail) 3715-35th Street, North 
West. 


Kircuen, Haro_p Jennincs (FM) chief en- 
gineer, Bermuda Railway Co., Ltd., Hamilton, 
Bermuda. 

KurIHARA, Tutromu (FM) body designer, 
Nissan Zidosya Kaisya, Ltd., Yokohama, Nip- 
pon, Japan. 

MacDonaLp, GimMour C. (J) supervising 
mechanic, Soil Conservation Service, Bethany, 
Mo.: (mail) 319 Stanton, Ames, Iowa. 


MARSHALL, JOHN “THOMPSON 


(J) 

Eclipse Aviation Corp., East Orange, N. J. 
Murray, Harry E. (A) machinery salesman, 

Grace Brothers, Ltd., Post Office Box 78, Hono. 


engineer, 


lulu, T. H. 

Pacny, Henri Hupert (FM) technical ep- 
gineer, Vacuum Oil Co., S.A.F., 46, rue de 
Courcelles, Paris, France. 


ParTRIDGE, Francis Tuos. (A) supply man- 
ager, General Motors-Holdens, Ltd., City Road, 


Melbourne, Australia; (mail) Post Office Box 
1714, G.P.O. 

Puetps, CuHas. WorTHINGTON (M) instructor 
in engineering, Connecticut State College, 


Storrs, Conn.; (mail) Box 17. 

REINHOLD, CHARLES (J) technical manager, 
Societe E.B.C. Reinhold, 11 rue de Beaumont, 
Geneva, Switzerland. 

SHERRATT, Ernest (FM) designer, E. R, 
Foden & Son, Sun Works, Sandbach, Cheshire, 


England: (mail) “Devisdale’, Park Lane. 

Swanson, C. P. (A) service manager, Hewitt 
Motor Co., Los Gatos, Calif.; (mail) 221 Cald- 
well Avenue. 

Taytor, CHarces S., 2nd (J) laboratory as- 
sistant, Riegel Paper Corp., Milford, N. J.; 
(mail) 105 St. George Road, Ardmore, Pa. 

Taytor, Wirtiam H. (A) long distance 
hauling, Sheffield Farms Co., Inc., 524 W. 57th 


Street, New York City. 
TROWNSELL, Harotp C. 


Applications Received 


APPLEGATE, Witson D., engineering depart- 
ment, Wilkening Mfg. Co., Philadelphia. 

Bass, Rotanp H., manager, truck sales, 
Bishop, McCormick & Bishop, New York City. 

Barrett, Witrrep G., branch manager, Gar 
Wood Industries, Brighton, Mass. 

BauGHMAN, K. R., service engineer, Vortox 
Manufacturing Co., Claremont, Cal. 


Biair, H. J., assistant engineer, McCord 
Radiator Co., Detroit. 

CrarKE, Macuuin Hovston, district retail 
manager, Socony-Vacuum Oil Co. Inc., Mt. 
Vernon, N. Y. 

Cotuins, Witt1am B., co-inventor, Luber- 


finer Inc., Los Angeles, Cal. 

CortLe, Ivor J., district manager, National 
Motor Bearing Co. Inc., Oakland, Cal. 
Crowe, O. J., general manager, 

Zimmers Moulding Co., Detroit. 

DaNIELL, JoHN ARTHUR, technical director, 
Hardy-Spicer & Co. Ltd., Birmingham, England. 

Darsty, Van M., chief chemist, Parker Rust 
Proof Co., Detroit. 

Exuison, W. D., lubricants engineer, General 
Petroleum Corp., Los Angeles, Cal. 

Fercuson, H. V. A., Ferguson Carburetor 
Eng. Co., Buffalo, N. Y. 

Francois, Paut L., chief engineer, Publicker 
Commercial Alcohol Co., Philadelphia. 

Frey, JuL1an J., engineer, Ethyl Gasoline 
Corp., Detroit. 

Harper, WitiiaM D., Jr., engineer, Harper 
Hanger Co., Wellesley Hills, Mass. 

Hirer, CHARLES JR., associate automotive 
engineer, Automotive Section, Artillery Divi- 
sion, Ordnance Office, War Department, Wash- 
ington, D. C. 

Hosxinc, HersBert TaceE, JrR., editor, “Auto- 
motive Industries,” Chilton Co., Philadelphia. 

Howe, Roy, mechanic, Nassau Bus Line 
Inc., Hewlitt, L. I., N. Y. 

Hurtcuinson, Rospert J., salesman, Isaacson 
Iron Works, Portland, Oregon. 

Kan, TaxkatTosut, chief engineer, 
Automatic Loom Works Ltd., 
Nagova, Japan. 
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The applications for membership 
received between Nov. 15, 1935, 
and Dec. 15, 1935, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


KinpLer, Apotr Aucust, Suddeutsche Brem- 
sen A-G., Munchen, Germany. 

Kustner, Cart G., engineer, Standard Oil 
Co., Chicago. 

Lawter, W. C., president and general man- 
ager, Hallmark Lubricants Inc., Omaha, Nebr. 

LeBron, Orro. K., lease department, Sterrett 
Operating Service Inc., Baltimore, Md. 

Linsey, ArTHUR JAMES, assistant to chief de- 
signer, Rolls Royce Ltd., Derby, England. 

Linpsay, JoHn D., engineering department, 
Hupp Motor Car Corp., Detroit. 

Lors, Witu1aM S., production manager, Wil- 
kening Manufacturing Co., Philadelphia. 

Mason, H. A., senior chemical engineer, 
General Petroleum Corp. of California, Los An- 
geles, Cal. 

Moorr, C. A., manager, aluminum division, 
R. Lavin & Sons Inc., Chicago. 

Moore, Francis, 7420 LaSalle Blvd., De- 
troit. 

Morcan, Irvine B., 
Kansas City, Mo. 

Mosier, JaMts N., mech. salesman, Standard 
Oil Co. of California, Oakland, Cal. 

Nutty, Roserr L., assistant general 
manager, Oldberg Mfg. Co., Detroit. 

Oisuer, JuLIAN R., engineer, Trico Products, 
Buffalo, N. Y. 

PaLsuLicn, JosEPH, experimental test depart- 
ment, Wright Aeronautical Corp., Paterson, 
N. J. 


Motor Royal Oil Co., 


sales 


(A) truck manager, 

Chevrolet Motor Co., 410 North Michigan 
Avenue, Room 482, Chicago. 

Pavirk, R. E., engineer, Associated Oil Co., 
San Francisco, Cal. 

Pemcr, THomas H., engineer, Chrysler 
Corp., Detroit. 

PerrrGRrew, Harorp E., parts and _ service 


manager, Sterrett Operating Service, Baltimore, 
Md. 

ProsKE, JOSEPH, associate automotive engi- 
Office of Chief of Ordnance, Washing- 
tn, ie. <. 

Rogerrson, WALTER C., 
Wood Industries, Detroit. 

RosENBAUM, Mortimer, draftsman, 
tional Motor Co., Plainfield, N. J. 

SILBERMANN, S. A., metallurgical 
Claud S. Gordon Co., Indianapolis. 

SmitrH, Arcu R., sales 
Power Co., Detroit. 

SopoMKA, RayMonp R., test machinist oper- 
ator, American Steel Foundries, Hammond, Ind. 

SouceK, Romus, test engineer, Wright Aero- 
nautical Corp., Paterson, N. J. 

SPRINGER, SAMUEI 3ANKS, 652 
Ave., Brooklyn, N. Y. 

Srarsuck, F. Irvine, district manager, elec: 
tric truck division, Brockway Motor Co., New 
York City. 

STEVENS, CHARLES W., district service man- 
ager, The White Co., Long Island City, N. Y. 

SrokKE, Donatp P., inspector, Pratt & Whit- 
ney Aircraft Co., E. Hartford, Conn. 

SwEENEY, Howarp M., secretary, treasurer 
and general manager, Union Drawn Steel Co. 
Ltd., Hamilton, Ont., Canada. 

TaNcYE, CurisTopHER GrorcE, Tangyes Ltd., 
Cornwall Works, Birmingham, England. 

Tuompson, JosepH, P. O. Box 1644, Indian- 
apolis, Ind. 

VanverR VEER, Jonn H., engineer, National 
Pneumatic Co., Rahway, N. J. : 

Wits, Harsey W., manager, eastern divi- 
sion and field engineer, Handy Governor Corp., 
New York City. 

Wispom, Tuomas Henry, Motor Editor, 
“Daily Herald,” “Sporting Life,’ London, Eng- 
land 


neer, 
sales engineer, Gar 
Interna- 
engineer, 


Ready- 


manager, 


Flatbush 





At Annual Meeting 


Safety and Government Topics 
Leaven Technical Loaf 


ULL of papers which came out of the top “Government long established should not be changed tor 
drawer, characterized by technical session light or transient causes,” he concluded. “Our government 
attendance far outstripping all previous was founded to promote life, liberty and the pursuit of hap 




























records and including talks whose dy- piness. To this end, we engineers dedicate our life’s work.” 

namic qualities aroused audiences to emo Unquestionably the emotional highlight of the meeting, 

tional peaks, the annual meeting of the Mr. Zeder’s address at the dinner on Thursday evening 

Society closed on Jan. 17 at the Book-  climaxed a program of vital technical sessions which included 
Cadillac Hotel, Detroit. The sessions be- 40 papers on topics ranging all the way 
gan Jan. I 3. Total attendance exceeded from the car of the future to carburetor 

2000 and single session audiences numbered more than 450 icing in airline operation. 

in many instances. Chairman of the National Meetings Com Cylinder wear and traffic safety had 
mittee responsible for this strikingly successful annual meet prominent spots and the sessions devoted 
ing was A. L. Beall. to “the car of the future”, to chassis 
Stressing the need for engineering thinking in governmen- suspension problems and to passenger- 


tal activities, Fred M. Zeder, vice-chairman of the board, car bodies. all generated brisk comments 
Chrysler Corp., flayed “the political machine as the most from overflow crowds. Past-President 
damnable we have” and said: “Engineers should redesign that Stout was prominent in the discussion at 
machine with a helluva lot fewer parts!” each of these three latter gatherings. 
Punctuated by frequent applause, Mr. Zeder’s vehement The two final days saw aircraft and 
talk voiced violent disapproval of government participation aircraft engine topics predominant at 
in what should be private enterprise and pointed to highway _ sessions which were characterized by 
safety as the most important problem facing the automobile technical papers of unusual moment, 








industry today. “Prosperity,” Mr. Zeder said, “is the result while engines, fuels and lubricants and i 
of progress in industry, not of increase in government pay Diesel-engine topics were the basis of 4 
rolls—of more work, not less work. It comes from the birth — excellent sessions as well. The Produc q 
of new ideas, not from birth control of pigs. tion Activity had its big meeting on 
Here is part of the overflow crowd of 1500 In his talk at the dinner on Thursday, Fred 
which attended the dinner and heard Presi- M. Zeder (right) cannonaded governmental id 
dent-elect Ralph R. Teetor present an waste and called for engineering thinking in 
address of unusual S.A.E. significance. administration of public affairs. 


a 
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Wednesday evening and once again brought out clearly the 
rising importance of this element in Society interest. 

Nearly fifty committee meetings were interspersed between 
the technical sessions during the week. Reports of their work 
are being consolidated for later publication. 

At the business session on Tuesday evening the first public 
announcement was made of the report of the tellers of election 
which was completed on Dec. 15, 1935. The tellers of elec 
tion were: O. P. Liebreich, G. E. Gray and Lowell H. Brown. 
They reported the election of the following as officers of the 
Society for 1936: President, Ralph R. Teetor; treasurer, David 
Beecroft. Councilors: Joseph A. Anglada, Louis Schwitzer, 
Alex Taub. Vice-president representing Aircraft, Mac Short; 
vice-president representing Aircraft-Engine, Opie Chenoweth; 
vice-president representing Diesel-Engine, Fred M. Young: 
vice-president representing Fuels and Lubricants, T. B. 
Rendel; vice-president representing Passenger-Car, Earl H. 
Smith; vice-president representing Passenger-Car-Body, Ronald 
J. Waterbury; vice-president representing Production, Karl L. 
Herrmann; vice-president representing Transportation and 
Maintenance, Harley W. Drake; vice-president representing 
Truck, Bus and Railcar, Adolf Gelpke; vice-president repre 
senting Tractor and Industrial Power Equipment, A. W. 
Lavers. 

Making his first talk as president Ralph R. Teetor, in a 
presentation of unusual Society significance, emphasized the 
obligation and opportunity of the S.A.E. in relation to science, 
to the automotive industry and to the public in general. 

Obligations grow out of powers conferred by law and out 


ot customs, he said, pointing out that, while the 5.A.E. has 
no contract to do anything for science, the automotive industry 
or the public, we have established some practices, customs, 
precedents and relationships of such character and importance 
that “they seem to constitute deep obligations tor the present 
membership. Perhaps,” he continued, “they are more nearly 
in the nature of opportunities—opportunities to live up to the 
best of our traditions.” 

Among contributions to the automotive industry, he em- 
phasized creation of standards which have been the result 
of years of unselfish service rendered almost anonymously by 
members and sponsors. Conducting the S.A.E. standardiza- 
tion program with a keen appreciation of the economics of 
mass production with its concomitant low cost has been 
a major contribution to the public interest, he pointed out, 
concluding with a tribute to the active development of student 
activities. (Mr. Teetor’s address will be printed tn full in 
the March issue of the S.A.E. JourNat.) 


Operators’ Lubrication Woes 


Lubrication from the operator's standpoint was the subject 
of the opening technical session under the auspices of the 
Transportation and Maintenance Activity. Drawing upon 
operating experience and the results of intensive investiga 
tion, F. L. Faulkner, Armour & Co., in his paper “Operators’ 
Woes on Lubrication” particularly emphasized the complica- 
tion and confusion entailed in properly lubricating passenger 
cars and trucks by reason of the bewildering and confusing 


Meetings Committee Names Five as Executive Group 


The National Meetings Committee 
lunches before its meeting in 
Detroit. A. L. Beall, 1935 chair- 
man, is seated at the head of the 
table with Col. H. W. Alden, 1936 


chairman, at his right. 


HE 1936 National Meetings Committee has 

appointed an executive committee from its 
membership to facilitate action on its behalf 
regarding meetings, projects and plans. With 
Col. H. W. Alden, chairman of the board, 
Timken-Detroit Axle Co., as chairman, the 
executive committee personnel includes: K. T. 
Keller, president, Chrysler Corp.; O. E. Hunt, 
vice-president, General Motors Corp.; Dr. George 
W. Lewis, director of aeronautical research, Na- 


mendations to the activity 
looking toward development of numerous polli- 
cies designed to make future national meetings 
even better than those held in the past. are 


Important among the suggestions was that 
each national meeting should be planned with 
several central themes. 


It is also suggested that two papers be the 





coordination 


chosen with a view to balance and 
Subiects of timely 
ticular activity but to the 
urged. 


meetings committees 
interest, not only to a par- 
membership-at-large, 


Innovating the idea of interchange of sug- 
gestions, the National Meetings Committee asks 
that each Activity Committee suggest to the 
National Meetings Committee subjects that 1 
would be interested in 


having presented Dy 





tional Advisory Committee for Aeronautics; and 
E. P. Warner, distinguished aeronautical engi- 
neer and past-president of the S.A.E. 


Getting into action in Detroit, Jan. 13, the 
National Meetings Committee approved recom- 


maximum planned per session at national meet- 
ings. This is to permit sufficient time for ade- 
quate discussion of the papers. 


The National Meetings Committee is suggest- 
ing that, for given sessions, the subjects be 
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other activities. 


To assure a coordinated and well-balanced 
program at the Annual and Semi Annual meet- 
ings, the National Meetings Committee will 
review the tentative plans of each activity 
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recommendations of manufacturers on the one hand and the 
lack of standardized and dependable specifications, rating and 
tests of lubricants on the other. 


He brought out that the major lubrication problem is that 
of the engine, showing that not only do the oil requirements 
of various makes of engines differ one from the other, but 
also different models in the same line require different lubri- 
cants, that the same models of different years vary in their 
requirements and finally that some manufacturers recom- 
mend as many as six different oils for the same engine ac- 
cording to temperature conditions. This situation, said Mr. 
Faulkner, demands coordination between the automotive and 
the petroleum industries to reduce the bewildering variety of 
engine oils which the operator must employ if he would fol- 
low recommendations. 

He received substantial support from practically all of the 
discussers in his contention that maximum mileage between 
oil changes should not be the principal objective, but that it 
is far better economy to change oils at more frequent in- 
tervals where doing so results in more efficient operation and 
longer mechanical life for the engine. In support of this 
he said that whereas maintenance expense represents 22 per 
cent of total expense including drivers’ salaries, lubricating 
oils and greases amount to but 3 per cent. 

Mr. Faulkner strongly favored the use of extreme-pressure 
lubricants for transmissions, differentials, steering gears and 
even for general chassis lubrication, and urged reduction in 
the number of different kinds of lubricants required for the 
different chassis parts. In connection with extreme-pressure 
lubricants he complained that there is little correlation or 
consistency as between the different methods of testing, and 
made a strong plea for standardization in this particular. 
He protested against manufacturers’ specification of chassis 
lubricants by such general terms as “fluid gear lubricant”, 
“chassis lubricant”, ““water pump grease”, etc. 

Mr. Faulkner emphasized the desirability of using lighter 
oils for crankcase lubrications, stating that use of heavy oils 
was ordinarily resorted to in the mistaken desire to increase 
oil mileage, greatly to the detriment of efficiency and long life 
of the engine itself. D. P. Barnard, 1935 vice-president repre- 
senting the Fuels and Lubricants Activity gave the results 
of experiments which he had made showing that oil mileage 
expectancy, on the basis of heavy oils, is delusive. His ex- 
periment showed that oils which gave maximum mileage on 
new engines showed minimum mileage at the end of 50,000 
miles of operation, whereas engines started off with lighter 
oils, although they showed less maximum mileage at the out- 
set, averaged higher mileage throughout a long life. 

In discussion, L. V. Newton endorsed Mr. Faulkner’s 
recommendation, but pointed out that present complications 
are preferable to less effective lubrication, which might re- 
sult from undue simplification. 

W. J. Cumming, Surface Transportation Co., stated that, 
despite the many complaints of sludging, this trouble had 
largely disappeared as the result of improvement in refining 
technique; that what was ordinarily mistaken for sludge is 
actually emulsification, due to excessive idling and cold run- 
ning. Capt. G. E. Gray, Shell Eastern Petroleum Products, 
Inc., confirmed Mr. Cumming’s contention and advocated 
running engines 30 deg. hotter in winter than in summer, so 
that the higher weather temperature would compensate for 
the colder air striking the crankcase. 

M. C. Horine stated that to reduce the number of lubri- 
cants required would be to standardize about the highest type 


A. L. Beall, 
chairman of the 
1935 National 
Meetings Com- 
mittee which 
was responsible 
for arrangement 
of this most suc- 
cessful of an- 
nual meetings, 
came to Detroit 
a day early to 
check up on 
final prepara- 
tions. 





of chassis lubricant as required by such critical parts as uni- 
versal joints for virtually all chassis lubrication. It was his 
opinion that the greater cost of the lubricants thus entailed 
would be compensated by still greater economies in the labor 
cost of lubrication and wear of parts. Mr. Horine also pointed 
out that the present confused condition results from the ex- 
ceedingly rapid development of automotive design neces- 
sitated by the more severe demands of operators, and that 
the very existence of the problem is a cheerful indication that 
the automotive industry is progressing and not static. He 
stated that thorough standardization of the kind advocated 
by Mr. Faulkner would indicate a condition of stagnancy in 
engineering development. 

Closing the discussion, Mr. Faulkner stated that in his 
experience the best breaking-in oil for new engines is S.A.E.- 
10. While recognizing that the present complex situation is 
due to radical differences in design of various makes and 
models, he was of the opinion that greater standardization in 
the design would prove the ultimate solution. 

In opening the meeting Harley W. Drake, 1936 vice-presi- 
dent representing Transportation and Maintenance Activity, 
stressed the importance of student activity, safety and mem- 
bership in the efforts of the T & M group for the coming 
year. He appointed T. C. Smith chairman of the Safety 
Committee, and O. M. Matthew chairman of the student 
activity. 


Wetallurqy and Wotore 


Crediting the automotive industry with a good share of 
marked advances in metallurgy, of the art of steel manufac- 
ture and of scientific selection of steels for specific purposes, 
Prof. A. E. White, University of Michigan, presented a paper 
“Metallurgical Trends in the Automotive Industry” at the 
Truck, Bus and Railcar session on Monday afternoon. Pro- 
fessor White contrasted modern sales representatives of a steel 
producing company with those of the past. “But a few years 
ago,” stated Professor White,” many of the salesmen of metal- 
lurgical products had as a first qualification, personality plus 
convivial habits. Individuals of this type are fast disappearing 
and their place is being taken by sales engineers, who possess 


in many instances a broad understanding of the products they 
sell.” 
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Guggenheim Medalist 


Wy Reese Daniel Guggenheim 
Medal, created for the pur- 
pose of honoring persons who 
make notable achievements in 
the advancement of aeronautics, 
was awarded for 1935 to Dr. 
William Frederick Durand, pro- 
fessor emeritus, Stanford Uni- 
versity, at the Annual Meeting Dinner, Jan. 16. Fol- 
lowing a biographical sketch by President Stout, Dr. 
Durand received this medal from Maj. E. E. Aldrin, 
chairman of the Daniel Guggenheim Medal Board of 
Award. In making the presentation Major Aldrin 
quoted the citation for this award: “for notable achieve- 
ment as pioneer in laboratory research and theory of 
aeronautics; distinguished contributions to the theory 
and development of aircraft propellers.” 

Dr. Durand’s contributions to aeronautic and naval 
science are widely recognized. In 1900 he received 
the gold medal of the American Society of Naval 
Engineers and in October, 1935, was awarded the 
John Fritz Medal as authority in hydrodynamic and 
aerodynamic science, and in its practical application; 
outstanding leader in research and in engineering edu- 
cation. 





Dr. W. F. Durand 





More and more of these men, he explained, are being trained 
along physical-chemical lines, the thorough understanding of 
both the production and use of the materials they sell. He 
sketched in a general way the development of chemical and 
metallurgical analysis and inspection, the growth of steel alloys 
and modern methods of heat treatment. He then surveyed 
briefly the trend of selection of various materials for automo- 
bile parts. Future improvement he concluded, will be along 
the line of better steel-making progress, improved heat-treat- 
ing and a reduction in the number of types of steel used with 
a concurrent simplification of the alloy content of these steels. 

Discussion brought out many new developments in auto- 
motive materials not covered in Professor White’s survey and 
supporting his contention that the automotive industry had 
been the principal inspiration for development of improved 
steels. It was shown that in 1935 the automotive industry 


consumed nearly one-fourth of all steel manufactured and 
nearly three-quarters of all alloy steel produced. 

Following discussion of Professor White’s paper, T. J. 
Litle, Jr., presented a sound film showing the operation and 
some applications of the auto railer as produced by the Evans 
Products Co. This device comprises hollow axles which may 
be applied to a truck or bus permitting it to run with its 
regular pneumatic tires upon railroad tracks as well as on the 


road. 
Students Learn Objectives 


“Our civilization and standards of comfort are based on 
productivity. We can live more abundantly only as we 
produce more abundantly”, O. T. Kreusser, Director, Chicago 
Museum of Science and Industry, told the Junior-Student ses- 
sion on Monday evening in his talk, “An Objective View of 
the Automotive Industry.” 

Despite continued development of new products and proc- 
esses, Mr. Kreusser said, there are altogether too few to pro- 
vide industrial triumphs equal to those of the past generation. 
The most apparent shortcoming of the automotive industry 
in the eyes of this former General Motors engineer is “the 
lack of young men to take the place of the gray heads when 
they pass on and still aggressively make progress year by year, 
as has been done thus far. If an industry is to continue to 
create new products, according to Mr. Kreusser, at least 10 per 
cent of its personnel should consist of men under 30 years of 
age who have proven their natural aptitude to handle tools. 

“False economy” was the term he applied to the process 
ot “obsoleting a complete set of tools that could be reoperated 
by proper coordination between stylists, engineers, die-shop 
and still produce an improved product. 

“More and more people are giving up permanent residences 
and living closer to nature,” Mr. Kreusser said, “traveling 
wherever work, convenience and comfort demand. The auto- 
mobile and trailer or perhaps a new type of self-propelled 
vehicle will play an important role in the economics of the 
next generation.” 

Following Mr. Kreusser’s talk, F. R. Speed, Ethyl Gasoline 
Corp., presented the story of ethyl gasoline in a paper en- 
titled “The Influence of High Octane Gasoline on Engine 
Design.” He accompanied his talk by interesting demonstra- 
tions of combustion phenomena, including the operation of 
the C.F.R. engine on knock producing and knockless fuel. 

Presiding at the session, R. N. Janeway said that this type 
of session, inaugurated four years ago, had consistently been 


When H. G. Weaver Talked on Consumer Research 
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... economics is a re- 
sult of man coming 
into a head-on collision 
with his environment,” 
H. G. Weaver (left) 
said among many other 
things when he talked 
on consumer research. 
The picture at the right 
shows how much his 
audience enjoyed them- 

selves. 









a Chairman J. H. Hunt (left) had three of the five 
members of his Publication Committee together during the 
Annual Meeting. 


2. and 3. The Sections Committee for 1936 gets into 


action, The closeup shows the representatives of the four 

Pacific Coast Sections who attended. From left to right 

they are: J. Verne Savage, Oregon; F. C. Patton, Southern 

California; H. W. Drake, Northwest; and A. G. Marshall. 
Northern California. 

4. Vice-President Adolf Gelpke smokes a cigarette at the 

first meeting of the 1936 Truck, Bus & Railear Activity 


Committee. 


successful and had this year been expanded to include junior 
as well as student members. 


Cccident Causes Clarified 


Approach to solution of the traffic problem is very greatly 


confused, Dr. Miller McClintock, director, Bureau for Street 


Traffic Research, Harvard University, said at the Traffic Safety 
session on Tuesday morning. Harold T. Youngren presided. 


organization 
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where some of the Society's 
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most important work is done 


a The Riding Comfort Committee pauses to enjoy a 
bit of humor. 
6. At the Transportation and Maintenance Activity Com- 


mittee meeting 1935 Vice-President T. C. Smith presided. 
At his right is Harley W. Drake of Seattle, new vice-presi- 
dent representing this group. 
7. Four guests at the meeting of the Engineering Rela- 
tions Committee were (left to right) Miller McClintock, 
D. Grant Mickle, Harold F. Hammond and O. A. Axelson. 
8. Fred M. Young (at head of table) calls to order his 
1936 Diesel-Engine Activity Committee. He has just taken 
office as vice-president. 


He complimented the S.A.E. for having set up a committee 


the Engineering Relations Committee—which 
is functioning competently in helping to solve those portions 
of this general problem which fall within the natural boundary 
of the activities of a professional society such as the S.A.E. 


Emphasizing the fact that the causes of congestion and ac- 


cidents are the same, Dr. McClintock went on to point out 
that speed alone never has caused an accident. He em- 


phasized the necessity of conditioning speed to given traffic 
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“From East and West and North and South, They Came from Near and Far” 


3 The first of the 2000 began to arrive on Monday morn- 
ing, Jan. 13. 


2. and 3. The registration desk was a busy place as the 
meeting began (above); the pressure let up a little as the 
week wore on (below). 


conditions, but pointed out that the fundamental problem 
involves creation of conditions under which the fullest social 
and economic possibilities of the motor-vehicle can be utilized 
under thoroughly safe conditions. 

All accidents, he said, are caused by one of four types of 
conflicts. ‘These he defined as medial conflicts, marginal 
conflicts, intersectional conflicts, and internal stream conflicts. 
Failure or inability of the operator to avoid these conflicts is 
the sole cause of accidents. 
congestion. He showed how these various types of friction 
can be eliminated by a type of road construction which makes 
it impossible for most accidents to happen. That such a road 
program is practical in the near future, and is not idealistic, 
is indicated, Dr. McClintock said, by the projection of a 
plan in the city of Chicago at the present time. 

At this same session Henry G. Weaver, General Motors 
Corp., discussed consumer reactions in relation to the auto- 
mobile and showed how study of those reactions has an im- 
portant bearing on the design and safety element of auto 
mobile construction and operation. 

Mr. Weaver said among other things that economics is 
the result of human beings coming into a head-on collision 
with their environment—it is not wholly a matter of materials 
and products by any means. 

Discussion centered largely around Dr. McClintock’s paper 
which David Beecroft complimented as including a masterly 
presentation as regards the speed element which is being so 


It is likewise the sole cause of 
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4. and 5. Several important “Met” Section members ar- 

rived early on Monday. In the picture at the top are J. A. 

Anglada, O. E. Becker, and C. Herbert Baxley. In the 
lower one are F. K. Glynn and O. A. Axelson. 





much discussed today. “We cannot afford to see our industry 
held back by restricted legislation”, Mr. Beecroft said. Dr. 
Dickinson pointed to the increase in night accidents as com- 
pared to day accidents between 1929 and 1935. Day accidents 
actually have decreased during that period, he stated. This 
would indicate, according to Dr. Dickinson, that speed in 
itself is not a major factor in the accident situation. 

Karl L. Herrmann, Bantam Ball Bearing Co., presented a 
new type of suggested operator’s license which would provide 
a record and a rating of accident performance of individual 
operators. Mr. Herrmann also emphasized the fact that 
traffic technicians are prone to be blinded by purely logical 
reasoning and that as a result sufficient action is not under- 
taken in solution of various pressing traffic problems. 

Lee Oldfield cited safety advertising and absence of no- 
ticeable vibration in new cars in the hands of owners pre- 


viously used to cars with considerable vibration as one im- 


portant cause for the increase in accidents in 1935 over 1934 
He pointed also to the necessity for maximum deceleration in 
cars with retention of directional control as being essential 
to increased safety. This point of view was further em- 
phasized by H. K. Gandelot, who urged that the public be 
told the real facts about stopping distances, saying that unsafe 
driving is encouraged by telling people that cars will “stop 
on a dime.” Training for control of a car under adverse of 
emergency circumstances is necessary, Mr. Gandelot said, 
particularly because operation under average conditions is 
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so extremely simple and easy. The skidding problem has not 
been solved, Mr. Gandelot pointed out, despite the fact that 
there has been major advance in brake design during recent 
years. “Give facts on stopping distances”, Mr. Gandelot said. 
“Instead of telling people what makes the wheels go ’round, 
tell them what happens when they stop.” Other speakers 
urged the engineers to give even closer attention to safety 
factors than they have in the past. F. L. Faulkner, Armour 
& Co., commented favorably on the progress which the auto- 
mobile designers have made in designing vehicles which 
would be safe to operate on the highways. In charge of a 
fleet of vehicles which operates over 50,000,000 miles per year, 
Mr. Faulkner pointed out that less than 1 per cent of the 
accidents occurring in connection with that operation are due 
to mechanical defects, although 3 per cent of the accidents 
are so reported originally by the drivers. The 2 per cent 
difference represents the tendency of the driver to alibi him- 
self. 

Maintenance of the original condition of the equipment is 
an important point, Mr. Faulkner said, emphasizing the fact 
that such maintenance is extremely difficult to achieve. He 
indicated that inspections made every half year or year are, 
in his opinion, of very little value. Our large fleet operators, 
Mr. Faulkner said, are exerting every effort to promote safe 
operation of the vehicles because of economic as well as 
humane reasons. He predicted higher speeds for vehicle 
operation in the future, but emphasized the fact that those 
higher speeds would come only in proportion to our ability 
to educate drivers in intelligent use of speed under given 
conditions. 


Diesels and Fuels 


At the joint session devoted to Diesel engines and fuels 
on Tuesday, Prof. L. C. Lichty presided. The controversial 
subject of testing these fuels in such a way that the results 
have some relation to service performance was uppermost. 
Prof. P. H. Schweitzer presented the paper of which he 
and T. B. Hetzel were joint authors, its title being “Cetane 
Rating of Diesel Fuels.” The authors said that it is neces- 
sary to find a procedure to determine whether the sample fuel 


J. Verne Savage, 
Oregon Section 
Chairman with the 
gavel and stand 
which he carved 
from Oregon myrtle 
and presented to 
President Ralph R. 


Teetor. 


Manly Medal Award to Beardsley 





Gets 
Award 


Makes 
Presentation 





G. E. Beardsley, Jr. 


HE 1935 Manly Memorial Medal 

was presented to Guy E. Beardsley, 
Jr., project engineer, Pratt and Whitney 
Aircraft Co., for his paper, “An Automatic Power 
and Mixture Control for Aircraft Engines”. The 
presentation was made at the Annual Meeting Din- 
ner, Jan. 16. 

This medal is awarded annually, in memory of 
Charles Matthews Manly, S.A.E. President in 1914, 
to the author of the best paper relating to theory or 
practice in the design or construction of, or research 
on, aeronautic powerplants or their parts or accesso- 
ries presented at a meeting of the Society or any of 
its Sections during the calendar year. 

Mr. Beardsley received the Medal from President 
Stout, who made the presentation at the request of 
J. C. Hunsaker, chairman of the Board of Awards, 
who was unable to attend. 

The S.A.E. Journat published Mr. Beardsley’s 
paper in the August, 1935, issue, following its reading 
at the Regional Meeting of the Society, Hartford, 
Conn., April 26, 1935. 








has the same ignition quality as the reference fuel, They 
explained and compared various methods employed by others 
and certain deviations in these methods followed in their own 
work. These involve especially changes in instrumentation 
which were found to give superior results as well as to re- 
quire less expensive equipment. Particular attention was 
given to an ignition lag method, the advantages and disad- 
vantages of which were pointed out. 

Immediately following this paper, T. B. Rendel, chairman 
of the volunteer group for compression-ignition fuel research, 
made the second progress report for this group, telling in de- 
tail what had been accomplished since he reported a year 
ago. He described modifications made in the C.F.R. engine 
and supplementary equipment, saying that the group had 
concentrated first on ignition quality measurement by the 
“delay” method. As one result, a tentative standard pro- 
cedure was laid down and followed in cooperative check 
tests made in the several laboratories involved. An outstand- 
ing matter still to be investigated is that of determining the 
validity and significance of the method of measuring ignition 
quality which was employed. Cetane number is the most 
suitable method for expressing ignition quality and the method 
of determining this number by the “delay” process in the 
modified high-turbulence-head C.F.R. engine appears at this 
time to be the most satisfactory technique though further 
attention to many details is still required. 

In the third paper, J. R. MacGregor, Standard Oil Co. 
of Calif., dealt largely with tests of various high-speed Diesel 
engines of the service type. These showed that such engines 
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Some candid camera shots of people familiar 


1. Murray Fahnestock 6. 
2. Harte Cooke and Fred Colvin a 
3. P. C. Ritchie 8. 
4. David Beecroft and J. B. Fisher 9. 
5. E. Y. Watson 10. 


have distinct minimum requirements for fuel ignition quality; 
that the minimum quality is different for different operating 
conditions and that no essential difference in the performance 
of fuels can be noted if the minimum ignition quality is 
exceeded. For all practical purposes, no correlation appears 
possible between the laboratory rating of fuels and their ser 
vice behavior, the author concluded. Ignition quality ap 
pears of most importance to the engine builder as a guide in 
procuring fuels for development work, rather than as an 
index of the relative performance of different fuels in any 
given engine. 

Discussion consisted chiefly of criticism of the methods fol 
lowed in the tests reported, partly because these do not ap 
pear in accord with the practical conditions of normal opera 
tion. E. T. Vincent, Continental Motors Corp., for example, 
criticized the long lag of 18 deg. which he said is about double 
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Albert 
O. T. Kreusser 

A. K. Brumbaugh 
Harold a; Youngren 
W. S. James 


to those who attend S.A.E. Annual Meetings 





ll. Peter Altman 

12. Mae Short 

13. J. R. MacGregor 
14. C. W. Spicer 


Lodge 


Adjustment of the 
C.F.R. engine to produce results approaching those of the 


that in any existing service engine. 


service engine might eliminate some of the differences now 
existing and bring reproducible results. Various modifications 
in test procedure were suggested including the use of an 
eight-cycle engine which might reduce certain errors now 
encountered. C. H. Schlesman, Socony-Vacuum Oil Co., said 
that he considers the ignition delay method employed by the 
author capable of giving a good index and complimented 
He thinks, however, that a 
measurement of the time between injection and the begin- 
ning of combustion might give results of greater accuracy 
than some of those reported. 


those concerned for their work. 


Replying to discussion, Professor Schweitzer explained the 
reasons for certain of the methods employed, indicating that 
some of those criticized were necessary because of the wide 
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Bi the Edges 


the Edges 


At The Annual Meeting 


Summer Meeting for 1936 will be at White 
Sulphur Springs from May 31 to June 5. Other 
times and other locations were carefully studied 
and frankly debated before the final decision 
was made. 


Malcolm Bingay—editor, column- 
ist and sports writer—toastmastered 
at the dinner on Thursday evening. 
Peter Altman was chairman, 


Representation of members from West of the Mis- 
sissippi was large and active. Including two 1936 
vice-presidents from that area the trans-Mississippi 
delegation numbered 40, of whom ro were from the 
Pacific Coast. Former Vice-President A. K. Brum- 
baugh, on his way to San Francisco to represent 
Timken Axle, attended his last meeting as an East- 
erner. 


Lieut. Col. Harry A. Knox, one of 
the Founder members of the S.A.E., 
was in attendance at this thirty-first 
Annual Meeting. He is now chief 
automotive engineer, U. S. Army, 
Ordnance Department, Washington. 


San Francisco put in an official bid for the 
1938 Annual Meeting to the National Meetings 
Committee. A. G. Marshall was the bidder. 


Ye editorial department workke will be much de- 
creased from now on. The Council has voted to 
eliminate use of the term subcommittee from the 
research committee nomenclature. From now on there 
will be a General Research Committee—and each of 
the former subcommittees will be called just plain 


! “committee”. 


At The Annual Meeting 


Around 


saspy ou) 


Once again the Engineering Display got a hand— 
and some eyes too—from both visiting engineers and 
exhibitors. 


The Crankcase Oiliness Subcom- 
mittee had several meetings! 


The Engineering Relations Committee is sponsor 
for a Section-Gram which is going out to tell briefly 
of the work already accomplished or in progress by 
the Society on various items impinging on the prob- 
lems of highway safety and regulation. 


Foreign members came from six 
countries. There was one representa- 
tive each from Belgium, Germany, 
Philippine Islands, Japan and Fin- 
land. Canada sent 29 to the meeting. 


At the invitation of E. Y. Watson, Detroit 
News automobile expert, John A. C. Warner 
told the big WWJ radio audience, just before 
the dinner on Thursday, how the traffic safety 
problem looks to the technicians who design 
and build motor-vehicles. 


One prominent member has sug- 
gested a “Gridiron” session—with re- 
porters excluded—as an interesting 
feature for the Summer Meeting. 


When R. N. Janeway came out of the interest- 
packed student session on the opening night of the 
meeting, he was busy receiving handfuls of congratu- 
lations for his work as Student Activity chairman from 
many who haven’t been students for a good many 
years, but who had enjoyed the session just the same. 


he Edges 





Around 
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Wins Wright Brothers Medal 


ILLIAM LITTLE- 

WOOD, chief engineer, 
American Airlines, Inc., has been 
chosen winner of the 1935 
Wright Brothers Award for his 
paper, “Operating Requirements 
for Transport Airplanes”, pre- 
sented at the 1935 Annual Meet- 
ing of the Society. This announcement was made by 
C. H. Chatfield, chairman of the Wright Brothers 
Medal Board of Award. 

The Wright Brothers Medal is awarded annually 
to the author of the best paper on aerodynamics or 
structural theory or research, or airplane design or 
construction, which is presented at a meeting of the 
Society or any of its Sections during the calendar year. 





Wm. Littlewood 





range of fuels considered. Others were dictated because more 
rapid and convenient than methods suggested or used else- 
where. 

Mr. Rendel congratulated Professor Schweitzer on the de- 
velopments in testing he had instituted and indicated that 
certain of the methods his committee had adopted were neces- 
sarily arbitrary in some respects but permitted of easy control. 

Professor Schweitzer said that Mr. MacGregor’s paper was 
good but controversial and pointed out that some of the 
methods employed are laborious and much less rapid than 
those he had used in the Penn State tests. Tests on service 
engines as conducted by Mr. MacGregor are very useful but 
the results he secured are not in agreement with those of 
other investigators. Mr. MacGregor said that his aim was 
to get a basis for comparison. As yet the significance of any 
method is not known, nor does any answer all questions. The 
results secured, he hopes, will encourage others to make 
further tests. 


Spring Suspensions 


An overflow crowd forced adjournment of the Chassis ses- 
sion long enough to move it into larger quarters to accom- 
modate some 450 members and guests who assembled to 
listen to and discuss papers by W. R. Griswold, Packard Mo- 
tor Car Co., on “Suspensions”, and by R. W. Brown, Fire- 
stone Tire and Rubber Co. on “Air Springs—Tomorrow’s 
Ride”. 

Under the chairmanship of Maurice Olley, Cadillac Motor 
Car Co., the session clearly indicated widespread acceptance of 
independent springing which characterizes automotive en- 
gineering circles today. If this session is to be taken as a 
criterion, the question no longer is whether independent 
springing should or should not replace conventional suspen- 
sions, but “what type of independent suspensions is desir- 
able”, and how should such suspensions be further improved 
and developed. 

Of particular interest in this respect was Mr. Brown’s paper 
which discussed the Firestone development of a bellows and 
pressure reservoir type of air spring. The system has al- 
ready been adopted on one of the Stout Scarabs it was brought 
out by William B. Stout during the session. 

Another fact brought out strongly by Mr. Griswold in his 
paper and later supported in the discussion by Mr. Olley, was 
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that many accepted formulae and design practices have been 
proven unsound as the result of work with independent 
suspensions. 

As an example, Mr. Griswold cited the usual practice of 
providing considerable wheel camber and castor and suf- 
ficient king-pin inclination to approach the center point steer- 
ing “ideal”. Through the use of diagrams, be illustrated the 
fallacy of such normal designs and stated that low king-pin 
inclination and a minimum of camber and castor are desirable 
with independent suspensions. 

Mr. Griswold closed his paper with the prediction that 
independent springing would continue to spread and that 
further advances in suspension designs were impending. 

Chairman Olley said that the idea that low spring fre- 
quencies produced “seasickness” has been pretty well dis- 
proved, and said that such low frequencies were highly de- 
sirable—although they did require good damping. Wheel 
and axle bounce, he added, were also due to inadequate damp- 
ing rather than to inadequate friction. 

In answer to a question by A. S. Krotz, Chevrolet Motor 
Co., Mr. Brown characterized compression damping as just 
an “alibi”, stating that its only use was a questionable as- 
sistance perhaps in keeping wheel bounce down. 

Mr. Brown in answer to another question stated that the 
temperature rise in the Firestone air springs is very low— 
in the neighborhood of 6 to 8 deg.—and that operation is 
but little affected by changes in outside temperature. 

(Continued on page 51) 





Bendix Trophy Awards 





At the left, Ben O. Howard receives the first Bendix 

Trophy Award from Herbert L. Sharlock, who made 

the presentation on behalf of Vincent Bendix, donor. 

At the right, Mr. Sharlock presents the second award 
to Roscoe Turner. 


RESENTATION of the 1935 first prize Bendix 

Trophy was made to Ben O. Howard at the 
Annual Meeting Dinner of the Society, Jan. 16. This 
gold trophy is awarded each year to the winner of 
the transcontinental free-for.all speed dash event in 
the National Air Races. 

A silver replica of this trophy was presented to Col. 
Roscoe Turner, who finished in second place. Rus- 
sell Thaw, winner of the bronze replica for third 
place, was not able to be present to receive his award. 

Herbert L. Sharlock, director of public relations, 
Bendix Aviation Corp., made the presentations on be- 
half of Vincent Bendix, donor of the trophy, who is 
president of the Bendix Aviation Corp., and _past- 
president of the S.A.E. 

The Bendix Trophy Race, instituted in 1931, is 
open to any type of plane and engine, and is gov- 
erned by the general rules and regulations of the 
National Aeronautic Association. 









(Blank and Stoller) 


Ralph R. Teetor, 
President for 1936 


N war-torn 1918, the shipyards of America were 

having major difficulties trying properly to bal- 

ance rotors for the turbines used in torpedo boat 
destroyers. Dynamic balance had to be almost per- 
fect to keep vibration within bounds on these light, 
fleet craft. The emergency was grave. Time pressed. 
Ralph Teetor was working for the superintendent of 
New York Shipbuilding Co. “I need someone to 
help me think”, that busy executive had said in 
hiring him. 

The first thing he was given to think about was 
rotor balancing. He applied automotive methods to 
this turbine problem and devised a means of balanc- 
ing the rotors in three hours each. Many weeks of 
previous effort had failed to produce a single bal- 
anced rotor. Rejections stopped immediately and 
permanently after the new methods had been adopted. 

Thus, in a single dramatic instance, Mr. Teetor 
illustrated graphically what has been the keynote of 
his engineering career—effective integration of a wide 
variety of technical knowledge and experience. “I’ve 
had a finger in all kinds of automotive engineering 
from railway inspection cars, through automobiles, 
engines, pistons and piston rings, to shipbuilding,” 
Ralph Teetor says, “and every year I am more im- 
pressed with possibilities of applying something 
learned in one phase of engineering to problems in 
some entirely different branch.” 

Mr. Teetor was brought up in the shop. His grand- 
father was a craftsman. When five years old, Ralph’s 
favorite playthings were the tools on his grandfather’s 
work bench in the factory, where he spent many hours 
each week. After he started to school, he used to 
run all the way back to the shop when school was out, 
eager to learn of anything that had happened while 
he was away. 

Graduated with a B.S. in M.E. degree from the 
University of Pennsylvania in 1912, Mr. Teetor was 
later awarded his M.E. degree by that same institu- 
tion. Immediately after graduation he became a 
mechanical engineer with the Light Inspection Car 
Co., the organization founded by his family. In 1914, 
its name was changed to Teetor-Hartley Motor Co. 


and its scope expanded into the automo- 
tive field making powerplants for the old 
American Underslung, Pilot, McFarlan, 
Auburn, and others—and piston rings for 
the original four-cylinder Willys-Overland. 

Since 1918, Mr. Teetor’s efforts have 
been concentrated chiefly in the piston 
ring field, for it was in that year that his 
company sold its engine division and 
focused all efforts on the piston ring busi- 
ness, which has been carried on as the 
Perfect Circle Co. 


\W ILLIAM B. STOUT, president of the Society 

in 1935, continues on the Council as past- 
president. Mr. Stout has been active in auto- 
motive engineering since 1910. During his early 
years in the industry he was chief engineer of 
Shurmeir Motor Car Co.; designed the Jmp 
Cycle Car, built by the McIntyre Co.; and was 
chief engineer of Scripps-Booth. He was with 
the aircraft department of Packard Motor Car 
Co. as consulting engineer in 1916 and chief engi- 
neer in 1917, and in 1919, technical adviser to 
the War Aircraft Board. The following year he 
was consulting engineer for the United Aircraft 
Engineering Corp. Since 1921, at different times, 
he has been president, Stout Metal Airplane Co.; 
vice-president, Stout Air Service, Inc.; and presi- 
dent, Stout Engineering Laboratories, Inc., his 
present position. Prior to 1915 Mr. Stout was 
also a technical writer for Motor Age and the 
Chicago Tribune. 

Mr. Stout joined the Society in 1914. He has 
twice served as a vice-president (1929—Aviation 
Engineering, 1932—Aircraft Engineering) and 
has served on many S.A.E, Committees. Mr. 
Stout attended Hamline University and the Uni- 
versity of Minnesota. 


G. ROOS continues on the Council 
* past-president (1934). 

Mr. Roos joined Locomobile in 1912 as an 
assistant engineer in the experimental department. 
In the next 13 years he became successively: 
engineer, electrical engineer, chief of research 
and experiment, engineer, vice-president in charge 
of engineering and production, and in 1924, vice- 
president and chief engineer. 

He left Locomobile in 1925 to become chief 
engineer of the Marmon Motor Car Co., Indian- 
apolis, and in 1926 joined the Studebaker Corp., 
South Bend, Ind., as assistant chief engineer. In 
1928 he became chief engineer for Studebaker, 
and early in 1935 was made vice-president in 
charge of engineering. Mr. Roos received his 
M.E. degree from Cornell University in 1911. 


as a 


AVID BEECROFT begins his fourth term as 
treasurer of the Society and ex-officio Coun- 
member. He is a past-president (1921) and 
has held many other important positions in the 
Society. He became a member in 1911. 

1904 to 1929 Mr. Beecroft was an in- 
creasingly prominent figure in the technical and 
business press of the automotive industry. Be- 
ginning as an assistant editor of Motor Age, he 
became director of all editorial activities for the 
Class Journal Co., which published a group of 
automotive magazines. 

In 1929 Mr. Beecroft was elected a_ vice- 
president of the Bendix Corp., South Bend, Ind., 
and subsequently became manager of the New 
York office of the Bendix Aviation Corp. 
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David Beecroft 
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Councilors for 1936 





OSEPH A. ANGLADA, who joins the Coun- 

cil for 1936-1937, is president of the Anglada 
Motor Corp. He became a member of the 
Society in 1907, was Councilor in 1914 and 
1915 and was second vice-president of the 
S.A.E. in 1915. He has served on several divi- 
sions of the Standards Committee, the Meetings 
Committee, the Sections Committee, the House 
Committee, the Membership Committee and the 
Placement Committee. In 1913 and 1914, he 
was chairman of the Metropolitan Section. 

Mr. Anglada has been consistently engaged 
in automotive work since 1900, when he did 
experimental work in designing electric ve- 
hicles for the International Power Co., subse- 
guently doing design and development work 
in connection with automotive vehicles and 
parts. From 1919 until 1928 he was consulting 
engineer. In 1928 he became president of the 
Anglada Motor Corp. 





Joseph A. Anglada 





Louis Schwitzer 


OUIS SCHWITZER, president of the Schwit- 
zer-Cummins Co., becomes a Council 
member for 1936-1937. A graduate mechanical 
and electrical engineer, Mr. Schwitzer attended 
the universities of Karlsruhe and Darmstadt, 
Germany. He became a member of the S.A.E. 
in 1912, and has served on the Engine Divi- 
sion of the Standards Committee and as Indi- 
ana Section representative on the Meetings 
Committee and the Sections Committee. In 
1031 he was chairman of the Indiana Section 
and in 1932 vice-chairman. 


He has been electrical engineer for the 
Holtzer-Cabot Co. of Boston, engineer with 
the Pierce-Arrow Motor Car Co., chief de- 
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signer for the Nordyke-Marmon Co., chief 
engineer for the Atlas Engine Co. and Em- 
pire Automobile Co., and production manager 
of the Oakes Co. From 1918 until 1927, he 
was president of the Automotive Parts Co., 
and that year became president of the Schwitzer- 
Cummins Co. 

Mr. Schwitzer is also chairman of the Tech- 
nical Committee of the Motor 
Speedway. 


Indianapolis 





Alex Taub 


LEX TAUB, who becomes a member of 
the Council for 1936-1937, is develop- 
ment engineer, Chevrolet Motor Co. He was 
born in London, England, in 1891. After: 


serving an apprenticeship under a mechanical 
engineer he came to the United States in 1907 
starting work as a lathe operator for auto 
motive parts manufacturers. His work since 
that time has been in the automotive field. In 
1919 he affiliated with General Motors Corp., 
as engineer. In 1924 he was made engineer 
with the Standards Department and in 1925 
development engineer. Mr went with 
Chevrolet in 1928 and has been engaged in 
research and development work. 

A member of the Society since 1912 he be- 
came a member of the Parts and Fittings Divi 
sion and the Screw Threads Division of the 
Standards Committee in 1922. 
he has been _ particularly 
chairman of the Membership Committee in 
1931 and 1932, chairman of the Meetings 
Committee in 1933 and 1934 and chairman of 
the Engineering Display Subcommittee in 1935. 
In 1932 he was chairman of the Detroit Sec- 
tion. Since 1931 Mr. Taub has been a member 
of the Research Committee and the Passenger 
Car Activity Committee; since 
member of the Passenger Car 
Standards Committee. 


Taub 


Since that time 


active, serving as 


1933 also a 
Division of the 


REDERICK C. HORNER, vice-president of 

the Society in representing Trans- 
portation and Maintenance Engineering, con- 
tinues a member of the Council in 1936. After 
several years in a construction business, he be- 
came in 1914, supervisor of motor-vehicles fo1 
the Watson Contracting Co., and his profes- 
sional career since that time has been associated 
with the broader aspects of motor transporta- 
tion. From 1922 until the present, he has been 
connected with the General Motors Corp., be- 
coming assistant to vice-president in 1926. 

Joining the Society in 1920, he was made a 
member of the Meetings Committee in 
and each year subsequently. In 


26 


1930, 


1928 
193I he be 





Frederick C. Horner 


came a member of the Military 
port Advisory 


Motor ‘Trans- 
Committee and was the S.A.E. 
representative on the Motor-Vehicle Conference 
Committee. Other committees on which he has 
served as member or chairman include the 
Transportation and Maintenance Activity Com- 
mittee in its various phases beginning with the 
old Transportation Activity Committee 


ARRY T. WOOLSON, who 


member of the 


continues a 
Council in 1936, was 
chairman of the Detroit Section in 1934 and 
has served the Society as second vice-president 
(representing Marine Engineering). In addition 
to his membership in the S.A.E., Mr. Woolson 
also maintains membership in the American 
Society of Mechanical Engineers, the Society of 
Naval Architects and Marine Engineers and the 
Franklin Institute, which gives some 
of his professional versatilit 


indication 

Up to 1914 he was designer and chief engt- 
neer for the Gas Engine and Power Co., and 
the C. L. Seabury Company Consolidated. 
Other companies which he served as engineer 
and chief engineer before his present connection 
as chief engineer, Chrysler Corp., include the 


Packard Motor Car Co., Studebaker Corp., 
Willys Corp., Zeder Motor Car Co., Zeder- 
Skelton-Breer Engineering Co., and the Max- 


well Motor Corp. 

He joined the Society in 1922 and four years 
later became a member of the ‘Transmission 
Division of the Standards Committee. He served 
as a member of the Research Committee tor 
four years and has previously 


been a Councilor 


of the Society in addition to holding the vice- 


presidency already mentioned 


Mr. Woolson received his degree ot Me- 
chanical Engineer from Stevens Institute of 
Technology in 1897. 





T. Woolson 


Harry 
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Austin M. Wolf 


USTIN M. WOLF, who continues a Council 
member in 1936, has been automotive 


consultant and director of standards for the 
State ot New York for several years. His 
analysis of current trends in passenger-car de- 
sign has been an annual feature in the S.A.E. 
JOURNAL since 1932. Many meetings of the 
Society and its sections have benefited by his 
frequent and vigorous contributions of papers 
on various automotive subjects. 

He joined the Society in 1911, at which time 
Interboro Rapid 
He entered the auto- 


he was draftsman for the 
Transit Co., New York 
mobile industry in 1912 with the Twombly 
Motors Corp., and in 1914 became designing 
engineer for the tormer General Vehicle Co 
After serving as chief engineer for several com 
panies he embarked in 1928 on a career as 
consulting engineer which he has continued 
to date. 

He has served as secretary of the Metropolitan 
Section and twice been its chairman. The gen 
eral Society committees on which he has served 
Membership, Research, Publications, 
and the Motorcoach and Motor-Truck Activity. 


include 
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Mac Short 


M*° SHORT, vice-president and chief engi 
neer of the Stearman Aircraft Co., will 
serve as vice-president representing the Aircraft 
Engineering Activity. He entered aviation dur- 
ing the World War and was commissioned as 
an airplane pilot. Returning to college in 1919, 
he combined flying with schooling. After re- 
ceiving his B.S. degree in Mechanical Engi- 
Neering, at Kansas State College, in 1922, he 
entered the U. S. Air Mail Service, but soon 
transferred to the Engineering Division of the 
Air Corps as Junior Aeronautical Engineer. In 
1926, while instructor in aeronautics at the 
Massachusetts Institute of Technology, he re- 
ceived his M.S. degree in Aeronautical Engi- 
neering. He was a member of the group which 
founded the Stearman Aircraft Co. and in 1927 
joined that company as chief engineer. 

Elected a member of the Society in 1924, he 
has served on the Aircraft Activity Committee 
since 1929. He has also been a member of the 
Aircraft Engine Activity Committee, Aircraft 
Division of the Standards Committee. Mr. 
Short was chairman of the Wichita Section in 
1930, 1933 and 1934. 


FRED M. YOUNG, president and general 

manager of the Young Radiator Co., who 
takes office as vice-president representing 
Diesel-Engine Activity, became a member of 
the Society in 1920. In 1922 he became a 


member of the Radiator Division of the Stand- 
ards Committee and has served on the Sections 
Committee, Membership Committee and the 
Diesel Engine Activity Committee. In 1925 he 
was treasurer of the Milwaukee Section and in 
1927 and 1928 was section chairman. 

Engaged in design and manufacture of au- 
tomotive radiators since 1910 Mr. Young has 





Fred M. Young 


been affiliated with the original Wright Cooler 
and Hood Manufacturing Co., the Perfex Radi- 
ator Co. and organized the Racine Radiator 
Co., of which he was vice-president and gen- 
eral manager. In 1928 the Young Radiator 
Co. was organized with Mr. Young as presi- 
dent and general manager. 

In 1918 and 1919 Mr. Young served in the 
U.S. Air Service as aeronautical engineer in the 
United States and overseas. 


T B. RENDEL, who becomes vice-president, 
« Fuels and Lubricants Activity, has been a 
member of the Society since 1927 when he 
came to this country from England as test 
engineer for the Shell Petroleum Corp., of 
whose automotive research laboratory he is 
now in charge. 

Mr. Rendel has been a member of the Fuels 
Subcommittee since 1930. In 1932 and 1933 
he was a member of the Joint SAE-ASME 


Diesel Fuel Research Committee, served on 
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T. B. Rendel 


the Research Committee 1934-1935, and in 
1934 on the Tractor and Industrial Power 
Equipment Committee. Last year he was also 
vice-chairman of the Fuels and Lubricants Ac- 
tivity Committee, and a member of the Crank- 
case Oil Stability Committee. 

Mr. Rendel received his engineering degree 
from Cambridge University, Clare College, in 
1924. He also attended the Royal Naval Col- 


lege at Dartmouth. 


PIE CHENOWETH, who becomes vice- 

president of Aircraft-Engine Activity, is 
research engineer, United States Army Air 
Corps, located at Wright Field, Dayton, Ohio. 
He affliated with the Society in 1921 and has 
been a member of the Aircraft-Engine Activity 
Committee since 1934 and a member of the 
Aircraft-Engine Division of the Standards Com- 
mittee since 1932. In 1929 he was chairman 
of the Dayton Section of the Society. 

During 1917-1920, while a student at Purdue 
University, Mr. Chenoweth held summer posi- 
tions as machinist with the Maxwell Motor 
Co., Kemp Machine Co., T. W. Warner Gear 
Co., Randolph Motors Sales Co., and was re- 
search assistant at the University. In 1921 he 
received his B.S. degree in mechanical engi 





Opie Chenoweth 


neering. After graduation he did investment 
selling until 1922, when he returned to the 
automotive field as carburetion assistant, Engi- 
neering Experiment Station, Purdue University. 

Mr. Chenoweth began active work in the 
aviation field as service test engineer, Power 
Plant Section, United States Engineering Divi- 
sion, Air Service. He continued in aircraft 
work as assistant mechanical engineer until 
joining the staff of the General Motors Re- 
search Laboratories in 1929. His present posi- 
tion started in 1939. 
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Earl H. Smith 


ARL H. SMITH, assistant chief engineer, 

Packard Motor Car Co., who takes office 
as vice-president, representing the Passenger- 
Car Engineering Activity, has been active in 
the work of the Society since 1932. In that 
year and in 1933 he was a member of the 
Front Wheel Alignment Subcommittee; in the 
following year served as a member of the 
Passenger Car Division of the Subcommittee. 
In 1934 and 1935 he was a member of the 
Passenger-Car Activity Committee. Last year 
he was also vice-chairman (passenger cars) of 
the Detroit Section and represented this Section 
on the Meetings Committee. He joined the 
Society in 1920. 

Graduating with an engineering degree from 
the Armour Institute of Technology in 1917, 
Mr. Smith entered the Army, serving until 1919. 
Since that time he has been active in automotive 
engineering. In recent years he has been assist- 
ant chief engineer of Olds, Oakland and Pontiac. 
He joined Packard in 1934. 





R. J. Waterbury 


J. WATERBURY, body engineer, Chevro- 

* let Motor Co., a member of the Passenger- 

Car Body Activity Committee since 1933, is 

taking office as vice-president representing that 

Activity. He has been a member of the Society 
since 1927. 

After studying Mechanical Engineering at 
Michigan State College, Mr. Waterbury worked 
several months as draftsman for the Michigan 
State Highway Department. In 1918 he joined 
the engineering department of Packard and in 
the following vear went with Studebaker. From 
1919 to 1925 he was layout body engineer with 
the Oakland Motor Car Co. From then until 
1930 he was with the Central Manufacturing 
Co., first as chief engineer and later as as- 
sistant general manager. Mr. Waterbury joined 
Chevrolet in 1931. 
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ARL L. HERRMANN, vice-president and 

general manager, Bantam Ball Bearing Co., 
who becomes vice-president representing Pro- 
duction Engineering Activity, joined the So- 
ciety in 1912. In 1923 he was secretary of 
the Detroit Section and has participated in 
many activities of the Society since that time. 
He has served on the Chain, Screw Thread, 
Tire and Rim, Transmission, and Ball and 
Roller Bearings Divisions of the Standards 
Committee and was chairman of that com- 
mittee in 1928. From 1927-1929 Mr. Herr- 
mann was a member of the Standardization 
Policy Committee. He has also served on the 
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Passenger Car Activity Committee and _ for 
the past two years as a member of the Pro- 
duction Engineering Activity. 

For many years with Studebaker, Mr. Herr- 
mann took his present position with the Ban- 
tam Ball Bearing Co. in 1929. 


ARLEY W. DRAKE, who becomes vice- 
president representing Transportation and 
Maintenance Engineering Activity, is 


service 
engineer, A. F. Blangy Motor Co., Seattle, 
Wash. He became a member of the Society 


in 1929 and in the following year was vice- 
chairman of the Oregon Section. He was Sec- 
tion chairman in 1931, 1932 and 1935 and has 
represented the Section on the Meetings Com- 
mittee and the Sections Committee. Mr. Drake 
served on the Transportation and Maintenance 
Activity Committee from 1931 to 1935 and in 
1933-1934 was a member of the Motor Truck 
and Motorcoach Rating Committee. 

Prior to his affiliation with the A. F. Blangy 
Motor Co. in November of last year Mr. Drake 
was superintendent of automotive equipment 
of the Portland Gas and Coke Co., with which 
he had been connected for 15 years. 





Harley W. Drake 
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Adolf Gelpke 


DOLF GELPKE, who will take office as 
vice-president representing Truck, Bus and 
Railcar Engineering Activity, is assistant chief 
engineer of the Autocar Co. He has been a 
member of the Society since 1922, was vice- 
chairman of the Motorcoach and Motor-Truck 
Division of the Standards Committee, 1930- 
1933, and chairman of the Division in 1934- 
1935. In 1929 he was chairman of the Penn- 
sylvania Section and from 1932 to 1935 Phila- 
delphia Section representative on the Member- 
ship Committee. In 1934-1935 he also served 
on the Commercial Vehicle Division of the 
Front Wheel Alignment Subcommittee. 
Mr. Gelpke is a graduate of Drexel Insti- 
tute Evening School in Mechanical Engineering. 
He was first affiliated with Autocar in 1910. 
From 1913 to 1915 he was assistant to pro- 
fessor in mechanical drawing and machine de- 
sign at University of Pennsylvania. Since then, 
except for a period during the war (1918- 
1919), which was spent in the Army Motor 
Transport Corps, he has been with Autocar. 





Albert W. Lavers 


LBERT W. LAVERS, who is taking office 
as vice-president representing Tractor and 
Industrial Power Equipment Activity, is chief 
engineer (tractors and engines) of the Minne- 
apolis Moline Power Implement Co. He _ has 
been a member of the Society since 1924 and 
in 1934 and 1935 served on both the Gasoline- 
Engine Division of the Standards Committee 
and the Tractor and Industrial Power Equip- 
ment Activity Committee; in 1935 he was vice- 
chairman of the latter. 

Mr. Lavers was chief draftsman and _ later 
mechanical engineer with the Minneapolis Steel 
and Machinery Co., from 1923 until he af- 
filiated with the Minneapolis Moline Power 
Implement Co. as chief engineer, Tractor Divi- 
sion, in 1930. 
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News 


Speed is Theme of 
Motorboat Meeting 


@ Metropolitan 


Practice balanced theory at the Annual Mo- 
torboat Dinner-Meeting of the Metropolitan Sec- 
tion, Jan. 20, when Gar Wood, holder of the 
Harmsworth Trophy, and C. P. Burgess, Bureau 
of Aeronautics, spoke before 185 members and 
guests at the Roger Smith Restaurant. At this 
important event of National Motorboat Show 
Week, the Section was host to many visiting 
motorboat men. 

Mr. Wood told of the evolution of the Miss 
America X, the boat in which he retained the 
Harmsworth Trophy for the United States in 
1932 and 1933, and set the world’s motorboat 
speed record of 124.86 m.p.h. in 1932. Every 
forward step in building this boat was a step 
into the unknown, he said. Only by trying 
things that theory deemed impossible did many 
important features of the Miss America X come 
into being. Mr. Wood made the interesting 
observation that it would take only 300 hp. to 
drive the Miss America X through the air (if 
the boat could be suspended) at the same speed 
that it takes 8000 hp. to drive it through water. 
An important factor in developing high speed 
on water is, therefore, reducing the water con- 
tact on the boat. In developing a racing craft 
everything is cut to the bone. There is no such 
thing as a safety factor—delicate balancing and 
a maximum of power are the prime require- 
ments. 

At the conclusion of Mr. Wood's paper a 
talking picture was shown which traced the 
building of the Miss America X. Each step 
was explained by Mr. Wood. Spectacular 
scenes of the 1932 Harmsworth Trophy race 
were also shown. 


Aeronautics and Boats 


Mr. Burgess spoke on “Aeronautics in Naval 
Architecture” showing the influence of one of 
the newest of engineering sciences upon the 
oldest. Aeronautics is divided into lighter- 
than-air and heavier-than-air branches, he said. 
Similarly in naval architecture there are lighter- 
than-water and _ heavier-than-water branches. 
Although it is true that all boats, while at rest, 
are supported by the static force of buoyancy 
and must be lighter than water, he explained 
that hydroplanes when underway at high speed 
are supported mainly by the dynamic reaction 
of the water on their bottoms and only to a 
small aegree by their buoyancy; so they pass 
into the heavier-than-water category. ; 

Mr. Burgess made some interesting compari- 
sons. In a flying boat, such as the China 
Clipper, a gallon of gasoline will transport a 
long ton, gross weight, about 16 miles at 125 
m.p.h. In the Miss America X, a gallon of 
gasoline will give less than 2 ton-miles at 110 
m.p.h. In the most efficient hydroplanes a gal- 
lon of gasoline is good for only about 5 ton- 
miles. The ton-mileage of the Graf Zeppelin 
is about 90 per gal. of gasoline at 60 m.p.h. and 
a 1200-ton destroyer at 35 knots yields only 
about 15 ton-miles per gal. of fuel oil. 

Although airships are in bad repute at pres- 
ent, Mr. Burgess said, the striking contrast be- 
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tween the cargo capacity range and fuel con- 
sumption of airships and flying boats - seem 
ample proof that the airship is inherently the 
more suitable craft for long range ocean trans- 
port. 

Among the guests of the Section were S.A.E. 
President Ralph R. Teetor; George W. Sutton, 
president, American Power Boat Association; 
ti. R. Sutphen, president, National Association 
of Engine & Boat Manufacturers; Ira Hand, 
general manager, National Association of Engine 
& Boat Manufacturers; and Admiral George H. 
Rock, president, Society of Naval Architects & 
Marine Engineers. 


Stout Presides at A.P.B.A. Lunch 


“Ingenuity is the greatest thing behind the 
growth of the motorboat industry,” said Wil- 
liam B. Stout, retiring president of the S.A.E., 
who was toastmaster at the American Power 
Boat Association luncheon, Hotel Lexington, 
New York, Jan. 20. Mr. Stout introduced 
George W. Sutton, president, A.P.B.A.; Henry 
R. Sutphen, president, National Association of 
Engine & Boat Manufacturers; Ralph R. Teetor, 
president, S.A.E.; Vincent Bendix, past-presi- 
dent, S.A.E., and the speaker, Gar Wood. Mr. 
Wood said that initiative is inspired by having 
something to shoot at. He is always desirous of 
stepping things up and has found in his rac- 
ing experience that it is best to get out front 
where there is lots of room. 


New Section Gets 
Off to Good Start 


@ So. New England 


Dinner was served to 53 members and guests 
at the first meeting of the recently formed 
Southern New England Section, Jan. 16, at the 
Hotel Bond, Hartford, Conn. Getting acquainted 
was the keynote of the meeting. At the request 
of Chairman E, P. Gilligan each member stood 
up and introduced himself. Chairman Gilligan 
had previously introduced members of the Gov- 
erning Board. 

Later, J. Ernest Andrew, president and gen- 
eral manager, Wallace Barnes Co., presented 
a talking picture showing the manufacture of 
springs in the Wallace Barnes plant. Views of 
the inspection apparatus were of particular 
interest. At the conclusion of the picture the 
meeting was thrown open to discussion, and 
many technical points were cleared up by Mr. 
Andrew and other Wallace Barnes men in at- 
tendance. 


Lists Visual Requisites 
For Safety in Driving 
@ So. California 


Naming visual acuity, muscular coordination, 
side vision, illumination without glare, color 
vision, and lack of eye fatigue as the six visual 
requirements of safe operation of motor 
vehicles, Ernest A. Hutchinson, director of the 
Los Angeles School of Optometry and member 
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of the Visual Safety Division of the American 
Optometric Association, spoke before the Safety 
Meeting of the Southern California Section, 
Jan. 10. E. B. Lefferts, public safety director, 
Automobile Club of Southern California, who 
followed Dr. Hutchinson, spoke on the subject, 
“Can Traffic Accidents Be Reduced?” Forty- 
five members and guests attended this meeting, 
which was preceded by dinner at the Mona 
Lisa Restaurant. 

Dr. Hutchinson pointed out that a person with 
good central vision may be unable to make 
out objects on either side when looking straight 
ahead. This can be a natural affliction or the 
result of toxic or fatigue effects. Normal side 
vision, he said, is 180 deg., a requisite of major 
importance to safe motoring. This is often over- 
looked in present eye examinations of motor- 
vehicle operators. 

Approximately 87 per cent of the public does 
not have perfect muscular coordination, that is, 
the ability to gage distance and direction cor- 
rectly. For this reason, Dr. Hutchinson con- 
tinued, seats set so low that the driver’s eyes 
are on a level with the hood are a decided 
hazard. “Shimmy” glass and deteriorated safety 
glass are other disturbing elements to a motor- 
ist’s vision. In concluding he said, ““We should 
all strive for a maximum of vision with a 
minimum of effort.” 

In opening his talk Mr. Lefferts declared, 
“Traffic accidents can be reduced! There are 
three ‘E’s’ in traffic accident prevention,” he 
said, “Engineering, Education, and Enforce- 
ment. Engineers have built vehicles and high- 
ways with an eye to the utmost in safety. 
Education in highway safety has been carried 
on for many years in schools and through maga- 
zines, newspapers and radio. Enforcement— 
the remaining E—is apparently the only answer 
to our present traffic accident problem. I am 
not saying that rigid enforcement of the law 
will prove a permanent solution of the evil,”’ 
Mr. Lefferts stated, “but at the present time it 
is the only practical one.” 


Weather Data Important 


To Air Transport Pilot 
@ N.Y.U. 


Emphasizing the necessity of an adequate 
communication system and a complete meteoro- 
logical organization for long distance air trans- 
portation, A. K. Bowman, assistant to the chief 
communication engineer, Pan American Air- 
ways, Inc., traced the development of these 
important features before 27 members of the 
New York University Student Branch at the 
Lawrence House, Dec. 17. 

It is essential, he said, that the pilot at all 
times know the weather condition at both 
ends of his route and along the way. Each 
plane of the Pan American Airways system is 
constantly aware of its position through a radio 
direction finder and is constantly informed of 
meteorological conditions by the line’s own 
weather bureau. The details of the sets and 
accessories were given by Mr. Bowman, who 
said that his company had to manufacture its 
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Hear About Construction of Boulder Dam 





(Photo by L. P. Saunders) 


@ Buffalo 


G. E. Gronemeyer, Babcock & Wilcox Co., tells a capacity audience at the 
December meeting of the Buffalo Section the inside story of the construc- 


tion of Boulder Dam. 


own equipment because no adequate outfit is 
on the market. 

At the beginning of the meeting, Wayne D. 
Cannon, a graduate of the 1931 in 
aeronautics, told the group of a flying trip to 
South America which he had recently made 
with a party delivering Curtiss-Wright Condor 


bombers to Bolivia. 


C lass of 


Road-Shock Absorption 


Is Problem in Dynamics 
@ New England 


The problem of road-shock absorption is 
solely one of dynamics, not one of statics, ac- 
cording to S. W. Widney, director of engineer- 
ing, B. & J. Auto Spring Co., who presented 
his paper, “Spring, Tire and Shock Absorber 
Testing” before the New England Section at 
Walker Memorial, Massachusetts Institute of 
Technology, Jan. 16. He explained that statics 
concern only the load-carrying phase of tires 
and springs; therefore the problem must be ap- 
proached from the dynamic standpoint. Mr. 
Widney continued to show what happens to 
the three units of suspension—tires, springs and 
shock absorbers—on various vehicles. He ex- 
plained that suspension directly influences all 
maintenance costs, depreciation and accidents, 
as well as comfort. 

After Mr. Widney’s talk the meeting was 
opened to discussion. Among those participat- 
ing were Charles B. Eisenhauer, engineer, An- 
derson Manufacturing Co., and Lucius C. Ryce. 

At the dinner preceding the meeting 34 
members and guests were served; later ar- 
rivals brought the total number to 94. 


Naval Aircraft Factory 


Tour Precedes Meeting 
@ Philadelphia 


Aviation was the keynote of the Philadelphia 
Section Meeting, Jan. 8, which followed a tour 
of the engine laboratory of the Naval Aircraft 
factory in Philadelphia. Lieut. A. E. Dupuy, 
who is superintendent of the laboratory, spok« 
on “Testing Aircraft Engines and the Relation 
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to Performance in Operation.”” He supplemented 
his talk with a motion picture on Navy flying 

The discussion following Lieutenant Dupuy’s 
paper was participated in by B. B. Bachman, 
C. O. Guernsey, P. M. Heldt, Lieutenant-Com- 
mander Kaufman, and others. 

Dinner was served to 40 and 
cuests; later arrivals brought the total to 100 
at the time that the meeting began 


members 


Airplanes In Argentina 
Face Unusual Elements 
@ Wichita 


“A particularly good airplane is needed to 
fly in the Argentine,” Lieut.-Com. Juan Sidoti 
of the Argentine navy, stationed at 
Wichita during the preliminary work on the 
bombing planes being built for the Argentine 
republic at the Stearman Aircraft Co. plant, 
said in speaking before the Wichita Club Dec. 
10. An exceptional plane is necessary to cope 
with the high withstand the excessive 
corrosive action due to the seemingly high 
amount of acid in the along the southern 
coastline, and to fly at altitudes of 20,000 ft. 
or more in crossing the Andes, he said. 


inspector 


winds, 


sea 


Commander Sidoti explained that aviation 
development in the Argentine, while not so 
far advanced as in the United States, is fol- 
lowing the same lines; that is, a slow and 


steady growth with careful consideration given 
to the best phases of modern airplane con- 
struction. A number of airlines are in opera- 
tion, including three crossing the Andes. 

The bus system of ground transportation is 
utilized extensively in Argentina, the speaker 


declared. In Buenos Aires small 8- and 1o0- 
passenger ‘“‘micro-buses’’ take the place of 
street. cars. Most of the larger buses ar 


powered with Diesel engines. 
The meeting was held at the Green Parrot 
Inn. More than 40 members and guests wer¢ 


the dinner and the address that 


During the business session the fo! 


present for 
followed. 


lowing officers were re-elected for 1936 
Theodore A. Wells, vice-president, chief engi 
neer, Beech Aircraft Co., chairman; Byron 
Thayer, engineer, Allsteel Products Mfg. Co., 
vice-chairman; H. F. Brown, factory super 
intendent, Stearman Aircraft Co., secretary; and 


Oscar Workman, treasurer. 





Highway Safety Subject 
Of Annual Symposium 


@ Baltimore 


More than go members and guests of the 
Jaltimore Section attended its second annual 
symposium on highway safety at the Engineers 
Club, Jan. 10. Ambrose Ryder, assistant vice- 


president, Great American Indemnity Co., spoke 
on the “Economics of Accident Prevention” and 
Burton W. Marsh, director of safety and traffic 
engineering, American Automobile Association, 
talked on “Engineering Aspects of Accident 
Prevention.” 

Mr. Marsh used slides to illustrate safety 
measures taken by Philadelphia, Pittsburgh and 
other cities. He also discussed some proposed 
mechanical methods of 
safety. 


increasing highway 
Open discussion followed the addresses 
Fifty-one were served at the dinner preceding 
the meeting. Among the guests of the Section 
were W. R. Rudy, automobile commissioner 
of Maryland; Marshall Schroeder, deputy 
mobile commissioner for Maryland; 
Smith, chief engineer, Maryland State 
way Commission; Abner Sayler, trafhic 
court Baltimore; and Mr. Rossmeyer, 
Satety C 


auto- 
Nathan 

High- 
chiet 
judge, 
executive Baltimore 


secretary, ouncil, 


Members Hear Students 
On Technical Subjects 
@ Oregon 


Students held the spotlight at the Jan. ro 
meeting of the Oregon Section at the Mult- 
nomah Hotel, Portland, when John Comfort, 
Richard Wagner and Perry Pratt, all members 
of the Student Branch at the Oregon State 
College, presented the technical papers of the 
evening. W. H. Paul, instructor, 
engineering, State Colleg 
chairman of the Section, presided at the meet- 
ing. He stated his belief that this was the 
first regular S.A.E. meeting at which students 
were the principal speakers. 

The first speaker, Mr. Comfort, had for his 
subject “Polymer Gasoline”. He used 
tables and charts in 
expected of the future fuel. 


mec hanical 


Oregon and vice- 


man 


showing what may be 


Mr. Wagner, who followed, spoke on “The 
Effect of Gasoline Volatility on Engine Per- 
formance. The final speaker was Mr. Pratt, 


who discussed “Knock Rating of Diesel Fuels”. 
the three 
Among the participants were S. 
fessor, mechanical engineering, 
College; O. B. Meyer, garage superintendent, 
J. P. Finley & Son; E. Marks, E. Marks Elec- 
trical Service; and S. C. Schwarz, Refining 
Industries, Inc. 


Discussion of papers followed 
H. Graft, pro- 


Oregon State 


Twenty-seven members and attended 
the dinner the 
brought the total to 4o 


were introduced 


guest 
meeting. Late: 
at the time the 


arrivals 


speakers 


before 


Tells Qualities Of 
Solvent Processed Oils 


@ Washington 
pho 


view 


Presenting considerable data, numerou 
tographs and test results in support of the 
that solvent processed lubricants are superior 


to those produced by other processes, George 





Socony-Vacuum 


4. Round, lubrication engincer, 
Oil Co., spoke before 40 members 
of the Washington Section at the | 
Club, Washington, D. ¢ Jan. 6 
The viscosity temperature relationships ot sol 


and 


guests 


} 
and 
niversit 


vent processed lubricant consequent 1m 


proved cold starting characteristics, he said, 
favor these oils 
In referring to th 


ind 


dificultles experienced 


with lead-bronz« cadmium-silver bearings 


Mr. Round maintained that lubricant: alone 
cannot overcome them and _ that the ire, to 
4 considerable degree, design problems 

4 general and enthusiastic discussion was 
participated in by Ma). Raymond Marsh and 
Maj. John K. Christmas, Ordnance Dept., 
United States Army; S. W. Briggs, president, 
Briggs Clariher Co.; C E. Earle, Bureau of 
Aeronautics, Navy Dept.; and others. 

Sixteen attended the dinner preceding the 
necting. 


Stratosphere Flight 
Accomplishments Cited 


@ Dayton 


Man’s 
stratosphere 


lott, the 
in the | S 


sto! ot the 
Army-National 


Farthest 
flight 


Geographic Society balloon, Explorer Il, which 
took place on Armistice Day, 1935, was brought 
to the Detroit Section by Capt. Albert W. 
Stevens at a joint meeting with the Engineers’ 
Club of Dayton, Jan. 14. More than 2400 were 


at the N.C.R. Schoolhouse to hear Captain 


NEWS OF THE SOCIETY 


Stevens tell ot the shared with 
Capt. Orvil A. 


It., the 


experiences he 
Anderson in ascending to 72,395 
greatest height so far attained by man. 
Captain Stevens depicted every phase of thi 
flight, illustrating his talk 


successtul protusely 


with slides and motion pictures. He _ believes 
that the altitude of 27,000 ft. 1s the most efh 
cient for air lines. This level is above all clouds. 
Winds have their maximum velocity at alti- 
tudes of 35,000 to 45,000 ft. and subside rap 
idly above this. At 60,000 the r.p.m. necessary 


for supercharging is outside of the present safe 


design range. 


The oxygen apparatus used on the stratosphere 


flight, he said, is of a type suitable for com 
mercial stratosphere flying. Liquid air, which 
increases its volume 800 to 1, was used; hence 


no compressor Was 

The 
a huge 
United 
waves 
ot the 
counte! 
tiftc 


required 

Explorer Il, wa the 
experiment, 
States, to test the transmittal of 
altitude. The 
recording b 
Sixty-thres 
Captain 
and a halt at the 
| 


and record 


balloon, center of 
covering all of the 
short 


object 


radio 


irom a great chiet 


flight was cosmic ray Geiger 


ind a cloud chamber scien 


instruments carried Steven 
Anderson 


72, 


were 


and spent an hour 


ceiling 395 ft.) taking samp! 


ing the readings of the instrument 
when the Ex 
Rapid City, S. D. The 


Whit 


Phe theht began 
plorer ll 
landing was 
Lake, S. D 


at 7:01 a.m 


took off trom 


mac it ,:14 p.m neat 


made of 115,845 sq. tt. of 


fabric with a 


The balloon 1 

i ; 
rubberized 
cu. ft. The gondola is ot 3/16 1n 


g it. in chiametet 


Getting Ready to Ascend 72,395 Feet 





@ Dayton 


The stratosphere balloon, Explorer II, being inflated under a glare of lights 
before taking off on the record-breaking flight described by Capt. Albert W. 
Stevens, flight commander, at a joint session of the Dayton Section and the 

Engineers’ Club of Dayton, Jan. 14. 
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Placement Progress 
Noted by Committee 


During the past year, considerable 
progress was made in assisting mem- 
bers in making employment contacts 
with the industry. About 40 per cent 
of the unemployed members on our 
placement roll were placed. Fifteen 
Positions Available Bulletins were 
issued. Fifty-eight Men Available 
Bulletins were sent out. 


The Sections have given fine coop- 


eration in this work, and where any 
number of Section members have 
needed such service a Section Place- 


ment Chairman was appointed, and a 
brief record of each Section member 
seeking employment filed with the 
Placement Chairman. 


All inquiries are filled from Section 
lists wherever possible. The main 
problem is to secure leads fer posi- 
tions available for the members and 
to further the use of the Placement 
Service by companies employing en- 
gineers. 


Military Equipment 
Subject of Meeting 
@ No. California 


Major L. A. Miller, ordnance department 
United States Army, told the Northern Cali 
fornia Section of the advance automotive equip 


nient and testing apparatus used at the Aberdeen, 


Md., Proving Ground, at the meeting held at 
the Engineers Club, San Francisco, Jan. 14 
Major Miller illustrated his talk with official 
motion pictures and_ slides More than 6 
members and guests were present 
A Scot Discusses 
N >. ~ - cy 
The Parts Business 
@ Canada 
“Stresses and Strains of the Automotive 
Parts Business by a Scot’ was the subject of 
Alexander Gray, president of Gray Forgings 
and Stampings, Ltd., in his talk before the 


Canadian Section at the Royal York Hotel, To- 
ronto, Dec. 11. This humorous 
was well received by a large 
and guests. Gutta 
were hosts for the 


presentation 
number of mem- 
Percha and Rubber 
meeting. 


A.P.E.M. Elects 


C. C. Carleton, secretary, Motor Wheel Corp., 
has been elected president of Automotive Parts 
and Equipment Manufacturers, Inc., for 1936, 
according to an announcement made at the 
annual meeting of the association Jan. 17. The 
following S.A.E. members were included among 
those named as directors: Vincent Bendix, presi- 
dent, Bendix Aviation Lothair Teetor, 
vice-president, Perfect Circle Co.; Hugh H. C. 
Weed, vice-president, Carter Carburetor 
and C. E. Wilson, vice-president, General 
Motors Corp. Mr. Carleton will serve as direc- 
tor, Original Equipment Division; D. W. Rod- 
vice-president, Federal Mogul 
director, Replacement Parts Division; D. H 
Kelly, executive vice-president, Electric Auto- 
Lite Co., as director, Electrical Products Divi- 
sion; and J. Y. Scott, vice-president, Van Nor- 
man Machine Tool Shop 
Equipment Division. 


bers 


Ltd. 


Corp.; 


Co.; 


ger, Corp., as 


Co., as director 
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New Members Qualified 


Bearp, Ratpw H. (A) supervisor of repre- 
sentatives, New York Telephone Co., 140 West 
Street, New York City; (mail) 20 Carlton 
Place, Dongan Hills, S. I., N. Y. 

Bunce, Harotp (M) superintendent of trans- 
fer, California Oregon Power Co., Medford, 
Ore. 

Cuen, Cun, Capt. (A) Motor Transport 
School, Holabird, Baltimore, Md. 

E.vey, Ernest Witi1am (A) mechanical su- 
pervisor, Taylor Pearson & Carson, Ltd., 210 
11th Avenue, West, Calgary, Alberta, Canada; 
(mail) 848 McPhearson Road. 

Evans, Rosert B. (A) vice president, general 
manager, E. S. Evans & Sons, 259 Vinewood 
Avenue, Detroit. 

Frame, D. E. (A) superintendent of equip- 
ment, Delaware Electric Power Co., 600 Market 
Street, Wilmington, Del. 

GoopaLe, R. Wayne (M) research engineer, 
Standard Oil Co. of Calif., Richmond, Calif. 

Gutman, JosepH J. (A) president, Diesel 
Motor Sales & Service Corp., Los Angeles; 
(mail) 2331 East Ninth Street. 

Jounson, Haroip O. (A) vice-president, sales 
manager, Bound Brook Oil-less Bearing Co., 
Bound Brook, N. J. 

Kintz, James R. (J) layout man, designer, 
Buda Co., Harvey, Ill.; (mail) 15203 Center 
Avenue. 

Krey, Howarp F. (J) research engineer, 
Shell Oil Co., Martinez, Calif. 

LarHaM, Rosert H., Jr. (J) National Re- 
employment Service, California, Mo. 

Laurer, Ar. Harry (A) sales engineer, J. 
Brunton Sons Co., 1380 Bush Street, San Fran- 
cisco. 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Dec. 10, 1935, and 
Jan. 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





Levy, Monroe (A) president, Alicino & Levy, 
Inc., 509 10th Avenue, New York City; (mail) 
536 Isham Street. 

LowTHER, WiLFRED W. (M) engineer, Don- 
aldson Co., Inc., 666 Pelham St., St. Paul, 
Minn. 

McNer, Gorpon I. (M) engineer, Goodyear 
Tire & Rubber Co., Akron, Ohio. 

MitcHeLL, NorMan (F M) engineer, Asiatic 
Petroleum Co., St. Helen’s Court, London 
E. C. 3, England. 

MuE.tier, Henry T. (M) mechanical engi- 
neer, Ethyl Gasoline Corp., Experimental 
Laboratory, 723 East Milwaukee, Detroit; 
(mail) 863 E Street, San Bernardino, Calif. 

Norsom, Racnar A. (M) engineer, Motor 
Terminals Co., 420 Lexington Avenue, New 
York City. 

Nortuco.t, Harotp James (A) managing 
director, Northcott, Williams & Co., Ltd., 60 
Victoria Street, London S. W. 1, England. 

PatMeER, Cnuester U. (A) director, motor 
equipment, Department of Sanitation, Central 


Motor Repair Shop, 16th Street & Avenue C¢, 
New York City. 

Patterson, Avsert M. (J) 160 East 7and 
Street, New York City. 

PepERSEN, Taco Vicco (M) designing engi- 
neer, Fairbanks, Morse & Co., Beloit, Wis.; 
(mail) 737 Church Street. 

Pomeroy, Laurence Evetyn Woop (J) di- 
rector, M. A. McEvoy (London) Ltd., Leaper 
Street Works, Derby, England. 

SANDERSON, CHARLES FREDERICK (F M) man- 
aging director, Sanderson & Cheney Pty., Ltd, 
4 Kavanagh Street, South Melbourne, Aus- 
tralia. 

SmiTH-PeRT, GeorGe JAMES (F M) assistant 
designer, Fairey Aviation Co., Ltd., Hayes, Mid- 
dlesex, England; (mail) 131, Mulgrave Road, 
Cheam, Surrey, England. 

STEDMAN, Francis H. (A) chemical engi- 
neer, Standard Oil Development Co., Elizabeth, 
N. J.; (mail) 14 North Avenue. 

Tett, Hucu Cnuarces (F M) manager, tech- 
nical department, Anglo-American Oil Co., Ltd, 
36 Queen Anne’s Gate, London S. W. 1, Eng- 
land; (mail) 1 Lyndhurst Drive, New Malden, 
Surrey, England. 

Vickery, Herspert ANprews (F M) works 
engineer, Dunlop Rim & Wheel Co., Ltd, 
Foleshill, Coventry, England. 

Wacner, Eucent L. (A) owner, Gene Wag- 
ner Auto Electric Service, Denver, Colo.; (mail) 
1130 Welton Street. 

Wess, Paut W. (A) associate editor, Chek- 
Chart Corp., 624 South Michigan Avenue, Chi- 
cago. 

Wueaton, Ermer W. (A) assistant man- 
ager, A. W. Wheaton Brass Works, 110 Wal- 
nut Street, Newark, N. J. 


Applications Received 


AIKEN, WiLi1AM LoucHrincE, sales promo- 
tion engineering, The Autocar Co., Ardmore, 
Pa. 

ALLEN, Everett Victor, student engineer, 
International Harvester Co., Chicago. 

ANGEL], JEAN, designer, Avions Caudrou Re- 
nault, Billancourt, Seine, France. 

BareRLEIN, GrorceE W., mechanical engi- 
neer, United American Bosch Corp., Springfield, 
Mass. 

Barnes, Epwarp E., patent attorney, Seattle, 
Wash. 

Beckett, Farrey E., technical Diesel depart- 
ment, National Schools, Los Angeles, Cal. 

Bett, S., managing director, London Scottish 
& Provincial Airways & Light Aircraft Ltd., 
London, England. 

Borissov, Nicotay, chief body designer, Au- 
tozavod Molotov, Gorky, U.S.S.R. 

Brackett, T. F., plant engineering, Fisher 
Body Corp., Detroit. 

Brown, Cuaries R., president and general 
manager, The Canadian Drawn Steel Co. Ltd., 
Hamilton, Ont., Canada. 

Cassipy, R. G., chemist, Filmite Oil Corp., 
Milwaukee, Wis. 

Conpvon, Rosert Jonn, Captain, U. S. Army, 
Fort McArthur, San Pedro, Cal. 

Dewey, Writiam V., engineer, Fairbanks 
Morse & Co., Beloit, Wis. 

Dunn, THoMAs MANSFIELD, air transport en- 
gineer, W. R. Grace Co., New York City. 

Everett, Harotp Artrnur, head of depart- 
ment of mechanical engineering, The Penn 
State College, State College, Pa. 

Gacneg, Gipeon R., chief engineer, Snap-On- 
Tools Inc., Kenosha, Wis. 
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The applications for membership 
received between Dec. 15, 1935, 
and Jan. 15, 1936, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
li-tted which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 





Hare, Gorpon WiLiiamM Linton, salesman, 
Canadian Tube & Steel Products Ltd., Mon- 
treal, Que., Canada. 

Herter, Pau, patent lawyer, Dike, Calver 
& Gray, Detroit. 

HERMAN, Ropert ALFRED, inspector, Sperry 
Gyroscope Corp., Brooklyn, N. Y. 

Kettocc, Howarp C., student, U. S. Diesel 
Engineering School, Boston. 

Kricuer, Anatory, chief designer, 
zavod Molotov, Gorky, U.S.S.R. 

Lanc, Crayton L., assistant sales and as- 
sistant service manager, U. S. Service Inc., 
Chicago. 

Larsson, Kart Henrik, chief operations en- 
gineer, A. B. Aerotransport, Stockholm, Swe- 
den. 

Ley, Ravpn F., manager, Truck Tank Manu- 
facturers Inc., New York City. 

Mattey, H. Rocer, vice president and gen- 
eral manager, Sawyer-Massey Ltd., Hamilton, 
Cnt., Canada. 


Auto- 


Martey, SuMNER E., manager, Philadelphia 
branch, Brockway Motor Co. Inc., Philadelphia. 

Mayo, WiLiiAmM Benson, president, Chicago 
Duluth & Georgian Bay Transit Co., Detroit. 

MerRRILL, Davin Rospert, manager of re- 
search, Union Oil Co. of California, Wilming- 
ton, Cal. 

Mixita, J. J., research assistant, Department 
of M.E., Penn State College, State College, Pa. 

Mires, Grorce SacketrT, field representative, 
General Motors Acceptance Corp., Newark, 
N. J. 

O’Brien, RayMonp Mou ton, general man- 
ager, Middlesex Oil Co., New York City. 

Pocock, Louis F., vice president and general 
manager, Shefheld Gage Corp., Dayton, O. 

RayMonpD, LeEonarD, supervisor, Tide Water 
Oil Co., Bayonne, N. J. 

RipLey, JoHn CeEciL, competition manager, 
Triumph Co. Ltd., Coventry, England. 

St. Germain, J. Ross, sales field representa- 
tive, Ethyl Gasoline Corp., Baltimore, Md. 

SmitH, CHARLES GILBERT, director, Norton 
Motors Ltd., Birmingham, England. 

SocieTE ANONYME ANDRE CITROEN, Paris, 
France. 

STAMSBAUGH, Harry JACKSON, JR., general 
sales manager, Burlington Steel Co., Hamilton, 
Ont., Canada. 

Stier, Rosert H., engineer of tests, Phila- 
delphia Rapid Transit Co., Philadelphia. 

Tsupa, Kazuo, supt., Kariyamachi, Hekikai- 
gun, Aichiken, Japan. 

Zink, GeorcE A., engineer, Allison Engi- 
neering Co., Indianapolis, Ind. 
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Transportation and Maintenance Session 


Monday, January 13 


Operator’s Wees on Lubrication—F. L. Faulkner, auto- 
motive engineer, Armour & Co. 


N approaching the lubricating problem from the operator's stand- 

point, I do so with a profound respect for the vast amount of re- 
search work that has been done in connection therewith, especially the 
Lubricants Division and Research Committee of our Society. I will 
not attempt to review here the voluminous amount of information 
available on the subject, which in the main from a technical stand- 
point is in agreement. It is my desire, if possible, to bring out for 
discussion such phases of the lubrication problem that have a direct 
bearing on the efficient operation of motor vehicle fleets. 

In general, for engine oil we should have one that is free flowing 
at low temperatures, economical from the standpoint of consumption, 
must lubricate satisfactorily, is free from ring sticking tendencies and 
maintains proper piston seal, and last but not least, has a low  sus- 
ceptibility to oxidation. 

We should be provided with a means of comparing oils. In addi- 
tion to conventional specifications; likewise oxidation susceptibility. 
In my opinion this is the most important characteristic for making a 
service classification of crankcase oils. 

Further, we must have a definite means for determining when a 
crankcase oil is unfit for further service, and definite standards set 
up to enable us to correlate the service experience in connection with the 
selection of new oils. 

Refore operators as a class will subscribe to extended drain periods 
in order to warrant the use of higher priced oils, they must know 
definitely that this procedure will not produce undesirable results on 
the maintenance of the engine. 

Our maintenance expense is approximately 22 per cent of the total 
expense not including drivers’ salaries. Lubricating oils and greases 
amount to 3 per cent of this total. Obviously, no operator will gamble 
very far with attempted reduction in a 3 per cent item which may 
have a very direct effect on the 22 per cent item. 

I do not want to be misunderstood as regards my views on the 
quality of our present oils. I believe they are the finest we have 
ever been permitted to work with, and the refiners are to be con- 


yratulated on making these improvements at a time when all in- 
dustry has been confronted with economy programs more or less. 
My complaint largely is caused by the lack of standardization of both 
product characteristics and product testing. 

Manufacturers are drifting farther away from the operators’ hopes 
of limiting the number of crankcase oils required to keep on hand 
to operate a mixed fleet, as we see a definite trend in the 1936 pro- 
duction of increasing the number of oils required for one unit to six 
different viscosities for year-round operation. 

The operator finds himself confronted with similar problems as 
regards transmission and differential lubricants, although to a some- 
what lesser degree. With the advent of extreme-pressure lubricants 
we find the problem becoming more complex. Until such time as 
operators can determine through standardized methods of testing 
products best suited for their needs, the fullest advantage will not 
be made of these excellent products. Many improvements have been 
noted in the chassis lubricating greases, and we on the operating 
side are favorably impressed by the tendency of these greases having 
extreme-pressure characteristics, to enable us to service a wider variety 
of equipment satisfactorily with a lesser number of lubricants. We 
are still very much concerned, however, with the manufacturer's speci- 
fications as to what he feels is required in the way of lubricants to 
do a satisfactory job on his particular chassis. 

Present day design is making the chassis extremely difficult to lubri- 
cate—art has won the battle over practicability. 


Truck, Bus and Railcar Session 
Monday, January 13 


Metallurgical Trends in the Automotive Industry— 
A, F. White, University of Michigan. 


Ts paper discusses in a general way some of the broad metallur- 
gical changes which have been taking place in the automotive 
industry. The outstanding points which are brought out are the 
changes which have taken place in specifications and their trends and 
the materials used in the automobile itself. In discussing this latter 
subject the paper speaks of the materials used for the chassis, body 


33 February, 1936 








34 


and fender stock and the general trends in this connection. It dis- 
cusses body suspension springs in the same manner. It brings out in 
considerable detail the developments which have taken place in brake 
drums. It likewise goes into considerable detail with regard to the 
various parts of the automobile engine or motor, discussing such sub- 
jects as cylinder blocks, cylinder linings, cylinder heads, piston rings, 
valves, valve heads, valve seats, and other parts, particularly crank- 
shafts. It also gives important materials now used for transmissions, 
differentials and pinions, with the trends. 


Junior-Student Session 
Monday, January 13 


The Influence of High Octane Gasoline on Engine De- 
sign—F. R. Speed, automotive executive engineer, 


Ethyl Gasoline Corp. 


(>= present day antiknock gasolines are the result of research by 
automotive engineers to determine the cause of engine knock which 
was originally believed to be a fault of the engine or ignition apparatus. 
Their development covers more than ten years of intensive research, dur- 
ing which more than 30,000 compounds were tested for antiknock 
value, before a suitable one, tetraethyl lead, was discovered. 

_Antknock gasoline has permitted rapid advance in the improvement 
of engine efficiency during the last decade, and a number of charts will 
be presented illustrating this improvement both in passenger-car and 
commercial-vehicle engines. Not only will the general improvement 
be illustrated but the advantages to the engine builder and vehicle 
operator will be shown. 

An actual demonstration of the improvement in engine performance 
due to antiknock gasoline will be made and the advantages of anti- 
knock gasoline with high compression shown. 


An Objective View of the Automotive Industry—0. T. 
Kreusser, Director, Museum of Science and Industry, 
Chicago. 


HIS generation is faced with the problem of producing more of 

the right kind of goods so as to increase consumption, which in 
turn increases employment. Five important ways to produce at lower 
cost are: 1—technical skill, research and leadership; 2—more adaptable, 
or less material; 3—shorter process time, faster moving inventories; 
4—higher output per worker or capital invested; 5—reduced quality 
and quantity of skilled labor. 

Every industry’s youth was full of aggressive leadership and brilliant 
accomplishment, as is the automotive industry today. Useless facilities 
and personnel, standardization of methods and products, political con- 
trol, regulation and labor-union dictation, tolerated by other formerly 
prosperous industries, should be resisted. 

Today’s absorption by industry of parasitic costs that add nothing 
to production value and prevent growth can be traced back to the 
sixteenth century mining organizations in Saxony. 

The most important shortcoming of the automotive industry is the 
lack of young men to replace older leaders. The vim, vigor and 
anxiety to learn of its personnel is an outstanding characteristic of the 
automotive industry. 

Good engineers will never run out of work for more consistently 
designed vehicles, even without new basic information. ‘“Out-of- 
sight-out-of-mind” engineering still holds good when it comes to in- 
accessibility of service points. Experience will point the way to more 
comfortable and roomy automobiles. Before complete sets of tools 
are obsoleted, more study will be given to the economy of re-operating 
them. The automobile and the modern highway are evolving a new 
mode of living, with cities spreading out and people giving up 
permanent homes for travel. 


Traffic Safety Engineering Session 
Tuesday, January 14 
The Place of the Automotive Engineer in the Modern 
Traffic Problem—Miller McClintock, Director, Bureau 


for Street Traffic Research, Harvard University. 
HE profession of the automotive engineer is the result of the 
“automotive revolution” which applied power to the individual units 


of distribution, just as the Industrial Revolution applied power to the 
machinery of production. 
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The essential factors in the modern safety problem are congestion 
and accidents. Both of these factors are essentially problems of speed 
which must be satisfactorily solved before the automobile can render 
its full service to mankind. Accidents are the result of conflicts which 
are conditioned by speed governing the seriousness of the impact. 

Both congestion and accidents arise from a common source; the 
failure or inability of an operator (including pedestrians) to position 
himself with respect to time and space so as to avoid conflicts with 
any other person or thing. This failure or inability arises either from 
the character of the vehicle, of the operator or of the roadway. 

The vehicle is largely the responsibility of the automotive engineer, 
The operator, in so far as organized transportation is concerned, is 
likewise under the jurisdiction of the automotive engineer. While the 
profession does not possess responsibility with respect to highway design, 
its particular job will be assisted by a knowledge of the basic conflicts 
which cause accidents and which may be lessened to a considerable de- 
gree by progressive highway design. ‘These conflicts are medial con- 
flicts, between opposed streams of traffic; marginal conflicts, involving 
roadside collisions; intersectional conflicts, involving collisions between 
units crossing each other’s path; and internal stream conflicts, result- 
ing primarily from differentials in the speed of operating units. 

The most basic element in the traffic problem is that of speed. The 
problem cannot be solved by arbitrary limitations upon speed, but 
rather by a balancing of the capacities of the vehicle, driver and road- 
way in such a manner as to provide reasonable efficiency with reason- 
able safety. 


Diesel Engine and 
Fuels & Lubricants Session 
Tuesday, January 14 
Cetane Rating of Diesel Fuels—P. H. Schweitzer and 
T. B. Hetzel, Pennsylvania State College. 


N the testing method described in this paper the moment of ignition 

is determined by a mechanism consisting of a diaphragm in the 
cylinder wall, a phonograph “pick-up”, a short stiff wire transmitting 
the motion of the diaphragm to the pick-up, a thyratron relay and a 
neon lamp protractor. When ignition occurs in the cylinder the flexing 
velocity of the diaphragm is sufficiently high so that the voltage gen- 
erated in the coil of the pick-up trips the thyratron tube and permits 
a high tension condenser discharge to be sent through the neon lamp 
which by its flashes then indicates the time of ignition. 

Because of the absence of friction and arcing the action of the pick-up 
is much more regular than that of a bouncing pin. A similar pick-up 
is used for indicating injection timing. Using this apparatus and the 
‘Fixed Ignition Lag Method” the Diesel fuel testing in the C.F.R. 
engine has been so simplified that seven to eight fuels can be tested 
in an hour with a high degree of reproducibility. 

Empirical ratings such as Aniline Point, Diesel Index, 
Gravity Index and Viscosity Slope Index were applied to 19 fuels and 
none of them was found to offer a perfect substitute for engine testing. 
They can, however, be recommended for approximate rating. 


Viscosity- 


Combustion knock was found to decrease only slightly when the 
cetane number of the fuel exceeds 55. Cathode ray oscillograms would 
indicate that the knock follows the maximum rate of pressure rise 
more than the ignition lag. 


Report of Volunteer Group for C. I. Fuel Research— 
T. B. Rendel, Shell Petroleum Corp. 


HE second report of the Volunteer Group gives the results of the 

cooperative series of tests between the 13 laboratories included in the 
Volunteer Group on nine samples of various types and from various 
sources. 

Cetane number, which is the percentage of cetane in alpha methyl- 
naphthalene which matches the ignition quality of the samples under 
test. has been adopted by the Group as the standard method for report- 
ing results. For actual use in routine testing, suitable secondary refer- 
ence fuels are available: a high cetane one from the Shell Petroleum 
Corp. and an impure grade of methylnaphthalene is used for the low 
cetane number fuel. 

The method of test used is known as the delay method and involves 
matching the ignition delay determined on the C.F.R. high turbulent 
head Diesel engine by a suitable bouncing pin apparatus, with the igm- 
tion delay of cetane and alpha methylnaphthalene. 

Complete details of the method of test are given as an appendix to 
the report. Time taken for each test is approximately 45 min. to one 
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hour, though it is admitted that further improvements in instrumenta- 
tion are needed. 

Results of the series of cooperative tests showed surprisingly good 
agreement between the various laboratories. The grand average devia- 
tion for the nine samples being of the order of + 11 cetane numbers. 
Alternative methods of test are discussed, in particular a series of tests 
involving the use of the critical compression ratio method with a special 
interval timing control device. Results of these tests do not show such 
good agreement between the laboratories but the average results ob- 
tained agree well with the average results obtained on the delay method. 
This is encouraging from the point of view of correlation with service 
results and in connection with the validity of the test. 


Diesel Fuels—Significance of Ignition Characteristics— 


J. R. MacGregor, Standard Oil Co. of Calif. 


ATA are presented showing the results of extensive tests of Diesel 

fuels of widely different ignition characteristics in laboratory and 
service engines. The tests in laboratory engines are particularly signif- 
icant in demonstrating the influence of controlled differences in operat- 
ing conditions upon the relative ease of ignition of fuels. The tests in 
service engines show that each engine has distinct minimum require- 
ments for fuel ignition quality, that the minimum required is 
different under different operating conditions, and that no essential dif- 
ference in the performance of fuels can be noted as long as the mini- 
mum ignition quality is exceeded. For all practical purposes, there- 
fore, no correlation appears possible between the laboratory rating of 
Diesel fuel ignition characteristics and service behavior. 

The conclusion is advanced that, since fuels equal or superior to the 
minimum for any engine are required to secure freedom from the dif- 
ficulties attending incomplete combustion, and since no essential dif- 
ferences can be noted between fuels exceeding the minimum quality, 
the development of laboratory tests for evaluating the ignition char- 
acteristics of fuels is of primary utility at the present time in aiding 
the engine manufacturer to secure experimental fuels of known ignition 
quality to further the development of engine design. 


Chassis Session 
Tuesday, January 14 


Air Springs—-Tomorrow’s Ride—Roy W. Brown, in 
charge of research engineering, The Firestone Tire & 


Rubber Co. 


HE results of an extensive research in motor car suspension funda- 

mentals are presented with a description of a new type spring mem- 
ber using air as the load carrying means. 

Methods of actually realizing extremely low spring rates with at- 
tendant comfort to the passenger are shown. Shock absorption and 
anti-body-roll devices are incorporated in and function as integral parts 
of the new suspension. 

A series of new tools are presented for the chassis engineer’s con- 
sideration in designing better riding comfort into the new car. These 
include in a simple practical light-weight unit, variation of spring rate 
with wheel position, approximate aperiodic body damping, body roll 
reduced to better than that secured with high rate springs, wide range 
of load capacity with constant body frequency, and ability to adjust 
wheel position to the optimum point. 

Typical applications are illustrated together with numerous curves 
outlining the stated characteristics. 

Laboratory tests have indicated phenomenal flexing life which have 
been confirmed by extensive road tests. 
observation under service conditions, 
riding-comfort improvements 
spring rates. 


Measurements, confirmed by 
substantiate the realization of 
indicated as possible by the low air 
Curves presented show how this has been accomplished 
without loss of adequate shock absorption and cornering stability. 


Future Cars Session 


Tuesday, January 14 


Futuristically Speaking—Austin M. Wolf, automotive 
consultant, New York City. 


RANSPOSING the future car into the present, the author expects to 
r find a unit frame and body, sensible streamlining and air con- 
ditioning which will permit sealed windows and smooth exteriors. All 
protuberances such as ornaments, moldings, door hinges and handles 


are absent. A different placing of the various chassis units affords better 
space utilization. 

Engine displacements have not been increased, further output having 
been obtained by refinements and better car performance through de- 
creased weight. Top-speed engine characteristics have been sacrificed 
slightly for a better intermediate-speed capacity. Better distribution has 
been obtained through supercharging. The carburetor and fuel lines 
are housed in a separate compartment from the engine “oven.” The 
exhaust valve, after having passed through numerous stages aiming to 
better cool it, has been replaced by a rotary valve. Closer heat control 
over the entire block and particularly the combustion-chamber roof 
through the cooling system has resulted in better oil and fuel con- 
sumption. 

A fully flexible transmission 
evolved after the use of 


with semi-manual control has been 
the overdrives and the automatic control of 
stepped ratios. The powerplant location is altered and propulsion is 
obtained through four tires. Independent rear suspension and dif- 
ferential control to prevent wheel spinning are incorporated as well as 
the proportioning of braking effort between the front and rear wheels 
depending on the instantaneous shift in weight during retardation. 
Sensitive suspensions are used with close control and means to minimize 
side sway and nosing down. Safety has been increased by greater 
accuracy of steering, simplified controls, tire designs and better lighting. 


Tomorrow’s Barouche — Herbert Chase, automotive 
consultant, New York. 


ONSTRUCTIVE criticism of present cars is necessary, says the 

author, if the future car is to be better than today’s. The latter, 
he continues, devotes too little space to useful purposes and too much 
to mechanism; is uncomfortable, unwieldy, excessively heavy, too com- 
plex; costs too much to build and to operate; is not sufficiently safe 
nor adequately streamlined; lacks many refinements and is too hard 
to service. 

More useful space can be gained by using a rear engine of com- 
pact design, possibly of the two-stroke type; by a body with sides 
spread to be flush with wheel hubs and by having wheels near front 
and rear. Streamlining can be improved by eliminating running 
boards, recessing wheels, using better body contours and by making the 
body (which should be a self-supporting structure requiring no sep- 
arate chassis frame) smooth and nearly flat underneath. Such a car 
will be improved in appearance over any current designs. 

Better springs, probably of the variable-length or “progressive” type 
and arranged for a three-point mounting of the vehicle as a whole, 
will improve riding properties, and the use of pneumatic shock ab- 
sorbers may help in the same direction. Better transmissions, simple1 
to control and possibly of the fully automatic type, are needed but no 
specific type is recommended. 

Safety will be promoted by better suspension, better vision (with 
driver sitting well forward), more dependable brakes, a flexible plas- 
tic substitute for glass, by padded interiors free from projections, and 
by superior lighting equipment for night driving. 


The Motor Car Produced Under Ideal Conditions— 
A. E. Northup, chief designer, Murray Corp. of 


America. 


N reality, the designer does not work under “ideal” conditions, as he 

would like to cooperate with all others concerned, but he would 
further like to work unrestrained. He wants to lead, not to follow. 
He wants to cooperate with engineering, endeavoring to bring about 
needed mechanical changes sooner, so his appearance improvements 
can be realized at an earlier date. 

He would have the motor car more beautiful and more comfort- 
able, perhaps quite a departure, but not radical for the sake of its 
being radical. He knows the difference between a new departure 
poorly designed and one designed right. He would design his car 
on a given wheelbase, maintain all the necessary comfort dimensions 
and allow the other dimensions, such as entire height, window size, 
overhang, to work themselves out in the ordinary course of design- 
ing the car right. The car would be much lighter, wider and lower, 
presenting one unified mass rather than a body with accessories. 
He would give concentrated attention to the interior. He would have 
it as finished in appearance as the living room in the home, eliminating 
all visible mechanical features. He would have it so air-conditioned and 
ventilated that no windows need open except the driver’s, and this for 
safety. He would introduce color to the car interior, just as it is used 
in the home, doing away with the present drab taupes. He would not 
have his car noticeable for its brilliant coloring, merely color harmony in 
comfortable, restful tones. 


February, 1936 











Me. S.A.E. JOURNAL 


Cylinder Wear Sessions 


W ednesday, January 15 


Cylinder Wear, Where and Why—S. W. Sparrow and 
T. A. Scherger, Studebaker Corp. 


HE paper presents numerous charts showing the wear of cylinders 

and piston rings. Attention is called to the fact that maximum wear 
usually is found in line with the top ring at the upper limit of its 
travel. This is attributed to the presence of dirt and to the high 
temperatures which make lubrication difficult in this region. Reasons 
are given for believing that the piston rings are more often the agent 
producing wear, than is the piston. Special experiments are described 
which illustrate the effect of insufficient oil, of abrasives, of rough sur- 
faces and of high local temperatures. It is concluded that inadequate 
lubrication, but not necessarily insufficient lubricant, is the primary 
cause of wear. 


Cylinder Wear in Diesel Engines—G. D. Boerlage and 
B. J. J. Gravesteyn, Bataafsche Petroleum Mij. 


DISTINCTION is to be made between non-continuous-wear and 

continuous-wear measurements. To the former class belong mea- 
surements where the piston-rings are weighed or the cylinders and 
piston diameters are measured. Such a method takes a great deal ot 
time, not only because of the long duration of the test itself but also 
because of the time necessary for the removal of the pistons, weighing, 
measuring, and re-assembling the engine. 

In the latter method, cylinder wear is measured by determining the 
ash content of oil dripping from the piston while the engine is running. 
A standard fuel and lubricating oil is used, and wear is expressed as a 
“wear factor’—the ratio between the weight of ash collected on the 
sample used and the weight of ash collected from the standard sample 
This factor correlates well with actual wear measurements. 

Wear decreases with decreasing load, but increases again with very 
light loads within specified limits. Heavy fuels give slightly more wear 
than lighter fuels. Addition of per cent of quartz dust into 
injection air multiplied the wear six times. Organic acids added to the 
fuel did not affect the wear. Tests with Diesel engines have proved 
that the temperature of the cooling water has little effect on wear. 
With the addition of 2 per cent or more of distilled water wear is 
approximately doubled. 


0.005 


Cylinder Wear in Gasoline Engines—C. G. Williams, 
director of Institution of Automobile 
Engineers. 


research, 


HIS covers the work carried out by the Research and Standardiza- 

tion Committee of Cylinder Wear in gasoline engines. The report 
is divided into two sections, the first reviewing the work which has 
already been reported on in two issues of the Journal of the Institute. 
These issues are June, 1933, and August/September, 1934. 

The experiments have been carried out on a number of single-cylin- 
der units of 3 %-in. bore, which can be fitted with either water-cooled 
or air-cooled barrels, and direct measurements of bore wear made by 
means of gages, piston ring wear being measured by weighing. All 
readings of bore wear referred to in this paper were taken at the top 
ot the ring track where wear is a maximum and the readings are ex- 
pressed in equivalent wear per 1000 miles of road operation. 

The paper draws attention to the importance of corrosion under cold 
running conditions. This importance was discovered through a sys- 
tematic study of the effect of several different variables showing that 
below certain cylinder wall temperatures there was a very rapid increase 
in wear. This was confirmed by observations on the stained or pitted 
appearance of the cylinder walls and piston rings of engines which had 
run at low cylinder wall temperature; the presence of relatively large 
quantities of water in the lubricating oil under such operating condi- 
tions; the fact that the sudden increase in cylinder wear occurred when 
the cylinder wall temperature approximated to the calculated dew point 
or condensation temperature of the products of combustion at the pres- 
sure existing during the combustion cycle; the use of corrosion-resisting 
materials, i.e., austenitic cast iron, for piston rings and cylinders effect 
a considerable reduction in wear under low-temperature conditions. 

The importance of thermostat in reducing cylinder liner wear is 
shown as is also the rapid increase in wear with increasing m.e.p. and 
cold running conditions. 

It is concluded from the result of the experiments on lubricants that 
pure medicinal paraffin gives inadequate protection from corrosion under 
cold running conditions and that the presence of a fatty acid, or fatty 
cil, is necessary under such conditions. At high cylinder wall tempera- 
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tures representing abrasive conditions pure medicinal paraffin gave 
very low rate of wear and was approximately the same as that ot com- 
mercial lubricant and that the various additions of fatty oils to the pure 
medicinal of paraffin did not effect any marked improvement in wear, 


a 


The effect of increasing skirt clearance from 0.0058 in. to 0.0300 in. 
on the wear of the top piston rings was quite marked, while the effect 
on cylinder wear was much less appreciable. The effect of radial piston 
ring pressure was not of great importance, particularly within the range 
ot pressure usually met with the practice. The effect of increasing piston 
ring width from 3/64 in. to 3 
ture, i.e., 
wear with the narrower rings being from 5 to 
wide rings. 


16 in. at high cylinder wall tempera- 
under abrasive conditions was quite important. The rate of 


7 times that with the 


Aircraft Engine Piston Ring and Cylinder Wear— 
Robert Insley, sales engineer, Pratt & Whitney Air- 
craft Co. 


HE material on which this paper is based was gathered from sev- 

eral sources among aircraft-engine manufacturers and users. Though 
liberal in quantity, its general tenor is so variable that few definite 
conclusions seem warranted. Among the 
in the paper are the following: 


general conclusions reached 


Effective temporary expedients to produce satisfactory cylinder and 
ring behavior in service have been adopted by engine manufacturers, 
but the basic causes and a general formula for the prevention of exces- 
sive cylinder and ring wear are yet to be discovered. 

Cast-iron piston rings of about 100-Rockwell-B hardness seem to be 
the most successful, though indications are that harder rings can be used 
satisfactorily with hard barrels. 

Carbon steel, or chromium-molybdenum steel cylinders of relatively 
low hardness can be used successfully with conventional rings. 

Hardened, especially nitrided, cylinder barrels are now dependable, 
and in general will show definitely less wear than unhardened barrels. 

Best ring and cylinder performance is obtained with cylinder bores 
as nearly straight and round as possible and with lapped surfaces. 

As a rule, the oils which reduce ring and cylinder wear promote 
ring sticking, though there is evidence that lubricants definitely su- 
perior to present standard products can be made available. 

Blow-by is one important cause of ring and cylinder wear. 

Fancy rings and ring expanders apparently serve no useful purpose. 

Dry-wear tests seem to have some significance in predicting behavior 
of cylinder and ring materials. 


Cylinder Wear and Piston-Ring Sticking Tendencies of 
Automobile, Bus and Aircraft Engines—C. M. Larson, 
W.G. Ainsley and M. Fairlie, Sinclair Refining Co. 


HE engines of today suffer different types of wear depending, to a 

large extent, upon their type of service. Automobile engines operate 
at moderate loads with occasional cold starts. Bus engines operate 2t 
high loads with numerous idling periods for urban service and with 
long continuous high loads on cross-country Aircraft engines 
operate at high loads and high temperatures but are comparably free 
from abrasives. Of the known causes of wear such as abrasive material, 
cylinder-surface finish and hardness, ring design and 


service, 


pressure, and 


cylinder distortions, only a small fraction of the total remains to be 
controlled by the characteristics of the lubricant. 
From the standpoint of ring sticking under severe conditions of 


operation, it is indicated that highly stable oils are desirable. Laboratory 
engine tests bear out this statement, and a quantitative relation may be 
developed in the form of a work factor. 

Aircraft engine tests over long periods of service show variations in 
wear of 500 per cent from cylinder to cylinder, and a variation of 8 
per cent from engine to engine running on the same oil under the same 
conditions. 

The above data indicate that, before consistent and reliabl 
of oil characteristics in 


must be made in the 
conditions. 


comparison 
obtained, considerable 
yperating 


relation to wear can be 


progress control of mechanical and 


The Effect of Gas Pressure on Piston Friction—Morris 
P. Taylor, formerly graduate student, Massachusetts In- 
stitute of Technology. 
HE effect of gas pressure on piston friction was investigated, in 
the laboratory of the Massachusetts Institute of Technology, by 
driving with an electrical dynamometer a six-cylinder engine with the 
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valves removed and the valve-stem bushings plugged. Air under 
pressure was admitted to the closed space made up of the cylinders, 
valve passages, and manifolds, and a constant air pressure was main- 
tained on the pistons. 

Under these conditions, it was found that the friction increased ap- 
proximately as a linear function of the pressure and the running speed. 
The effect of jacket-water temperature on piston friction was marked, 
but it could not be directly connected with the absolute viscosity of 
the oil at the temperature of the jacket water. Tests run with gas 
pressure relieved from behind the piston rings indicated that about 
a fourth of the increase in friction with pressure is due to gas pressure 
behind the rings. 

Computations from the test results indicate that the increase in 
friction due to gas pressure on pistons, as compared with piston friction 
on the ordinary motoring friction test, is in the neighborhood of 2 to 
3 Ib. m.e.p., for this type of engine. 


Passenger-Car Bodies Session 
W ednesday, January 15 


Problems of Radical Body Design—E. L. Johnston, 


stylist, Stout Motor Car Corp. 





HE term “radical” body design, as used in this paper, refers to what 

is more commonly known as “functional” design, being radical in 
the sense that it is radically different in appearance and is based upon 
reason rather than public acceptance. “Function” is described as the 
starting point in the development of a safer, more practical and more 
luxurious automobile. Appearance is the result of all functional forces 
working together to produce a new kind of automotive beauty. 

Starting with the fundamental function of an automobile as a “‘self- 
propelled, personally operated vehicle for the safe and comfortable 
transportation of human beings upon the ground,” the paper turns from 
the general to the specific to illustrate principles of functional or radical 
body design giving dimensions, weights, and colors in considerable detail. 
Basic data are the maximum and minimum dimensions of the human 
beings who will use the car. 

Rear motor-location, a feature of this design, places the driver far 
forward with unobstructed vision. Hood and fender elimination mean 
more passenger space. The artist designer and the mechanical designer 
who cooperate on the body design consider function first. Design is 
evolved from inside out. Features of interior design are adjustable seats, 
comfortable for people of both extremes; easily washable materials; in- 
direct lighting of high intensity; and more emphasis on decoration and 
color scheme. Principles of dynamic symmetry are utilized in the ex- 
terior body design. Features are headlamps recessed into body contours, 
“rub rails” to take contact with other cars, and elimination of all projec- 
tions including door handles and hinges. 


Design and Construction of the New Cord Body— 
E. L. Allen, body engineer, Auburn Automobile Co. 


HERE new ideas in construction and novel design features have 

been incorporated in the Cord body the paper has covered them 
in detail. Special emphasis has been given to the unit-body con- 
struction, the underbody with its cross members, and the joining of 
the body to the stub chassis or tractor frame. Door construction, con- 
cealed door hinges, all-metal roof, interior fittings, and trimming have 
been covered where their design differs from the conventional. 

The interchangeability of various parts from right to left has been 
explained as well as the simplification of many parts by designing 
them to serve more than one function. 

_The writer has endeavored to bring out the necessity for coordina- 
tion between the art designing, the body engineering and the chassis 
engineering in a car of this type. All three of these phases of the 
design had to be carried on concurrently, as they are so dependent 
upon each other. Artists had to house front-wheel-drive parts. Body 
engineers provided for numerous chassis units, such as rear axle, 
gasoline, tank, muffler, shock absorbers, etc., and the application of 
these parts is described. Chassis engineers had to cooperate in figur- 
ing the strength of body members which replace the usual chassis 
frame. 

Where the construction corresponds to standard practice it is touched 
upon lightly. The main purpose of the paper is to show as clearly 


as possible the points of design and construction in the body which 
differ from the conventional. 


Production Session 


W ednesday, January 15 


The Place of Die Castings in Automotive Design— J. C. 
Fox, Doehler Die Casting Co. 


HE automotive industry is the largest consumer of die castings in 

automobile construction. Zinc base alloy die castings are used more 
than other types. Continuous improvements in die casting alloys, and 
casting technique have been the direct cause of the great increases in 
consumption of die castings during the last few years. 

The former limitations as to size and weight of die castings possible 
have been greatly reduced. The die cast radiator grille cast complete 
with ribs and cross-bars weighing as high as 23 lb. has replaced the 
former die cast frame with assembled stainless steel stamped ribs. The 
die casting industry has been aided by the program of chemical, physi- 
cal and corrosion tests on die cast alloys and metals by the American 
Society for Testing Materials, Committee B-6. The results of these 
tests, particularly those of the five year outdoor exposure under various 
rural, marine and industrial atmospheres have dispelled any prejudices 
that may have existed as to the dependability of the present high purity 
zinc base alloy die castings. 

Strict chemical and metallurgical control of the amounts of impuri- 
ties in the zinc alloy is highly essential for successful practice. Ability 
to take practically every type of commercial finish is characteristic of 
present type of zinc die casting alloy. In electroplating of zinc die cast- 
ings a definite minimum thickness of each metal deposited is specified 
for cach use. 

Aluminum base die castings are used for their characteristic properties, 
particularly light weight, conductivity and corrosion resistance. Progress 
in the copper-base (brass) die casting process is steadily forging ahead, 
and die castings of this type are being used where higher physical prop- 
erties are required than are possible with other metals. 


Custom Building Production Cars—V. P. Rumely, Su- 
perintendent, Hudson Motor Car Co. 


USTOM-BUILDING production cars has become the demand upon 
today’s automotive industry. A standardized product in equip- 
ment does not meet the customer’s wants and would be reactionary to 
attempt. Extensive options have made it impossible to carry cars in 
factory stock. The buyer has tasted the satisfaction of specifying his 
vehicle to meet his particular and peculiar wishes and feels a greater 
personal interest in the finished ensemble. Sales stimulation has re- 
sulted therefrom. Quick delivery must be made because the buyer does 
not tolerate any great delay in delivery after once placing his order. 
What is a satisfactory delivery time? Three or two months are seldom 
acceptable. The nearer to the factory location, the more eager the 
buyer is for his car. Taking factory delivery time as a basic element, 
it is deemed only fairly satisfactory to function in one month. Three 
weeks are better and two weeks represent the preferred performance. 

If it takes ten weeks to secure trim cloth, seven weeks for steel, six 
weeks for wheels and chassis frames, forgings, etc., how can delivery 
of finished cars be made two weeks after receipt of first order with 
complete specifications? 

We must go back of the scenes to find the forecasters in the sales 
department, the close cooperation between purchasing and sales, and 
the snappy action by the tracing, stores, planning, and production de- 
partments, and not to overlook the wonderful delivery performance of 
material suppliers. Details are given as to how materials are bought 
on sales forecast according to time required by various suppliers, and 
then released later for fabrication from more definite sales information. 
The improved transportation time of common carriers plays an important 
part in this new setup. 

The actual scheduling of cars through the factory, each with its 
particular set of options initially requires full consideration of the 
amount of labor involved in each car, and then prorating the load as 
uniformly as possible to avoid overloading the man power at any time. 
If a two- or three-day finished car storage is available for an accumula- 
tion, sorting and dispatching station, then it is possible to schedule 
cars in groups for color, type of trim, etc. If cars are dispatched for 
delivery as built, then they must generally be scheduled for the usual 
load of four, to come off the lines within a two-hour period overall. 

Custom-building cars is practical, and can be done economically in 
reasonably short time, and I believe results in a greater potential sales 
outlet. 


Metallurgy of Transmission Gears—R. B. Schenck, 
chief metallurgist, Buick Motor Co. 


ECENT developments in the field of metallurgy have contributed 
much to the mechanical excellence of the modern passenger car. 
This is especially true with respect to the transmission where high 
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grade alloy steels are so essential. Research by both the steel maker 
and the car builder has been largely responsible for the progress that 
has been made. 

It is only by the proper coordination of design, material and manu- 
facturing that the high standards of quality required today can be 
maintained. 

Gear noise and the mechanism of gear failure are discussed as to 
their causes and remedies from the standpoint of the metallurgist. 

A general discussion of current metallurgical practice employed 
throughout the industry covers the various steels used, forging, anneal- 
ing, hardening, drawing and physical properties. Another section of 
the paper is devoted to Buick practice with a detailed discussion of 
the material and its processing, and a description of an improved 
method of hardening now in a state of development. 


Engine Session 
Thursday, January 16 


Engine Roughness—Its Cause and Cure—P. M. Heldt. 
Engineering Editor, Automotive Industries. 


(Paper published in full, pages 47-54, Transactions 
Section, this issue.) 


OUGHNESS in the operation of engines has increased in seriousness 
with increase in the compression ratio and in the provisions for 
inducing turbulence in the combustion chamber, both of which factors 
tend to increase the rate of pressure rise in the engine. In this paper 
the thesis is maintained that this roughness consists of synchronous 
transverse vibration of the crankcase, due to variation in gas pressure 
and inertia forces. By synchronous vibration is meant a vibration which 
passes through a cycle in exactly the same time as the periodic force 
which produces it, so that the amplitude of the vibration builds up 
from cycle to cycle until the damping forces become equal to the 
exciting force. 

Owing to the angularity of the connecting rod in all except the dead- 
center positions, the gas pressure produces an alternating horizontal 
force on the crankcase at the main bearings. This alternating horizontal 
force may be resolved into an endless series of harmonics of successively 
increasing frequencies. The actual frequencies naturally rise and fall 
with the speed of the engine, and when one of the lower harmonics 
corresponds in frequency to the natural frequency of the crankcase as 
an elastic vibrating body, serious lateral vibration is set up, which we 
know as engine roughness. 

Gas pressures tend to cause lateral vibration in a horizontal plane 
only (in a vertical engine), but inertia forces tend to produce both 
horizontal and vertical vibrations. For each harmonic of the horizontal! 
vibrating force except the first there is a harmonic of the vertical 
vibrating force, and if there happens to be approximate phase equality 
between the horizontal and vertical harmonics they will combine to 
produce vibration in an inclined plane. As the plane of vibration shifts 
from the horizontal, the natural frequency of vibration of the crankcase 
is likely to increase gradually, which is probably one reason why rough- 
ness generally is not confined to a narrow speed range but covers the 
whole range above a certain minimum critical speed. 

The best safeguard against trouble from rough operation is to so 
design the crankcase that it is quite stiff in both the horizontal and 
vertical planes. As the stiffness increases, so does the natural frequency 
of vibration of the crankcase, and if the latter is sufficiently stiff, onl) 
the higher harmonics of the transverse forces can come into synchronism 
with it. These higher harmonics are of such small magnitude that 
they cannot do much harm. 


Fuel Consumption—Alex Taub, development engineer, 


Chevrolet Motor Co. 


(Paper published in full, pages 66-69, Transactions 
Section, this issue.) 


HE fuel consumption prevailing today is no better than it was five 

years ago. Higher road speeds are responsible. Cars in the hands of 
owners today are below potential economy between 10 and 15 per 
cent. Minor adjustments can correct this. 

Phasing of the burn with valve and piston movement is necessary 
for economy. Spark-plug position relative to the whole chamber is 
important. Spark-plug points position inward is important. The 
spark-plug gap width must be worked out. Mixture “fish hooks” to de- 
termine leanest mixture that will burn without raggedness are the 
yardstick. 
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Mixture distribution is important. ‘The attitude of today is that a 
specific type of manifold does not exist. The manifold must be 
“tailored” to fit individual conditions. Offside mixtures out of the 
carburetor is real problem of distribution. 

Exhaust dilution of the mixture is the handicap to clean operation 
with lean mixtures. Timing is the most important avenue of progress, 


Aircraft Sessions 


Thursday, January 16 





Everyman’s Airplane—A Development Toward Sim- 


pler Flying—Fred E. Weick, senior aeronautical engi- 
neer, National Advisory Committee for Aeronautics. 


HIS paper contains the results of a modest attempt that has been 

in progress for the past few years to develop certain characteristics 
in airplanes that would make them better suited to general private 
use. A two-place pusher monoplane, the W-1, was constructed as part 
of this program, and later, with the aid of the Bureau of Air Com- 
merce, was modified to include special flaps and special ailerons. The 
distinctive technical features fall into four main divisions, the first 
discussing the landing-gear arrangement. A stable three-wheel landing 
gear was used that eliminates many of the present landing, take-off, and 
ground handling difficulties. The second division deals with means for 
obtaining lateral stability and control at low speeds, with freedom 
from the dangers of the stall. The third takes up a flap arrangement 
for obtaining direct and immediate control of the glide-path angle to 
facilitate landing steeply at the exact point desired. The fourth de- 
scribes a fairly comprehensive investigation into the possibility of simpli- 
fying control by eliminating either the rudder or the ailerons, particularly 
under adverse conditions such as those of precision landings with a 
cross wind. 


Smart Airplanes for Dumb Pilots—Otto C. Koppen, 
Massachusetts Institute of Technology. 


|, eerpomehiaryrs engineering has shown great strides in the fields 
of structural design and performance estimation. However, in deal- 
ing with flying characteristics, very little progress has been made and 
consequently the resulting control characteristics are largely accidental. 
This design system is satisfactory for airplane types that are flown by 
professional pilots but leaves much to be desired when airplanes are 
designed particularly for amateurs. 

There can be no question that additional numerical criteria of flying 
characteristics are needed. The design guides now used are based en- 
tirely on equilibrium conditions and give no indication of the difficulty 
involved in changing from one flight altitude to another. 

The suggested additional conditions to design for are, the periods 
and dampings of natural oscillations, the rate of variation of flight-path 
angle with lift coefficient, and the rate of change of stick force during 
a landing. In addition, the writer suggests that the resistance of the 
rudder control to rate of motion be arbitrarily increased to avoid 
dangerous rates of application when the airplane is flying at a high 
angle of attack. 


Engine Nacelles and Propellers and Airplane Perform- 





ance—Donald H. Wood, aeronautical engineer, Na- 


tional Advisory Committee for Aeronautics. 


HE extensive experimental study of engine nacelle location and 

cowling made by the N.A.C.A. is reviewed. The factors con- 
tributing to the efficiency of the engine nacelle and propeller group 
are discussed. Several examples are given showing how the results 
of the experiments are applied, and how the use of improved cowlings 
and better nacelle locations increases the high-speed performance of 
airplanes. It is shown that about 25 per cent of the improvement of 
present-day airplanes over those of seven or eight years ago can be 
attributed to the increased aerodynamic efficiency of the engine-propeller 
yroup alone. 

The effect of engine size on the nacelle drag is discussed and charts 
are given from which values may be used in calculating the nacelle drag 
in preliminary performance estimates. Whether other types of engine 
in-line air-cooled, and liquid-cooled can compete with the air-cooled 
radial is shown to depend on the provision of cooling arrangements 
of low drag. The question of radiator resistance is of great importance 
and requires extensive study; but there is reason to believe that radiator 
drags can be reduced to less than half of present values, which will 
increase the field of use of the liquid-cooled engine. 

The use of engines mounted entirely within the wing with the 
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propeller driven through an extension shaft has been suggested. A few 
experiments are described and it is shown that considerable improve- 
ment is to be expected if the engine can be cooled by methods that 
do not increase the drag. Further experiments with these arrangements 
seem to be worthwhile and offer the greatest possibility of improve- 
ment over existing types. 


Fuels and Lubricants 
and Passenger Car Session 


Thursday, January 16 


The Relation of Exhaust Gas Composition to Air-Fuel 
Ratio—B. A. D’ Alleva and W. G. Lovell, research labo- 
ratories section, General Motors Corp. 


HE increasing use of the analyses of the exhaust gas from an operat- 

ing engine to measure air-fuel ratio has made the exact relation 
between composition and mixture ratio of some importance. Complete 
analyses of the exhaust gas are slow and laborious, and a simple rela- 
tion between air-fuel ratio and one or more constituents easily de- 
termined by chemical analysis, or by automatic measurement of som« 
property of the exhaust gas, is to be preferred, provided a suitable 
relation or calibration is available. The data in the literature are not 
altogether consistent. 

In the work reported in this paper, complete exhaust gas analyses 
for carbon dioxide, carbon monoxide, hydrogen, methane, and oxygen 
have been related to directly measured air-fuel ratios for three engines 
over a range of operating conditions and with varied air measuring 
equipment. The data are consistent and they show that the exhaust 
gas composition is related to measured and also to computed air-fuel 
ratios with a deviation of about 3 per cent. The rapid determination 
of one or more constituents in the exhaust gas, or the measurement 
of some physical property, thus serves to estimate the air-fuel ratio 
rapidly and accurately. The results of such measurements are accord- 
ingly useful in the investigation of a variety of carburetion and fuel 
problems and in the rapid estimation of volumetric efficiency. 


Thermodynamics of Volume Distribution—R.L. Swei- 
gert, Georgia School of Technology. 


ITH the advent of higher engine speeds and higher compression 

ratios, the study of combustion and combustion-chambers in rela- 
tion to engine performance assumed a position of prime importance. 
The purpose of this investigation was to study the effect of volume 
distribution of the combustion-chamber upon engine performance, from 
the viewpoint of thermodynamics. 

The study first involved a thermodynamic analysis of adiabatic, con- 
stant volume combustion including chemical equilibrium, for the con- 
ditions present in actual engine operation. This gave results without 
combustion-chamber effects, for comparative purposes. This analysis 
was followed by the application of thermodynamics to a mechanism of 
combustion, which was set up. Through this part of the study, 
instantaneous volumes, weights, expansion volumes, chemical reaction 
volumes, densities, reaction velocities, accelerations, instantaneous pres- 
sures, the flame front position, and the instantaneous area of the flame 
were determined. One of the more important relations developed was 
that V,A, C dp/dt, where V, is the instantaneous flame velocity, 
A,, the instantaneous flame area, C, a constant for a definite pressure 
rise, and dp/dt, the time rate of change of pressure. Through these 
relations, the factors controlling pressure rise and combustion time lent 
themselves to diagnosis. The above relations were applied to various 
volume distributions. The final part of the study involved tests of 
various distributions, and an analysis of these test results on the basis 
of the previous thermodynamic analysis. Fuel economy, power, and 
smoothness were studied and the results of the different heads were 
compared. 

The results indicate that the combustion-chamber should be arranged 
to produce a minimum surface effect upon flame propagation, to 
produce a low initial linear expansion, and to produce a high final 
linear expansion. Also the effect of an ignition pocket is explained and 
the effect of plug projection is brought out. It appears that while the 
latter part of the volume is one of the determining factors in detona- 
tion, the whole volume enters as a factor in roughness. Both result 
from a sudden pressure increase which must be controlled. Attention 
is called to area distribution to produce the least surface effects upon 
combustion as well as to give a minimum overall cooling effect. Jt 
also appears that the best volume distribution should result in maximum 
Power, economy, and smooth operation within the limits of present 


engine operation. A method of determining the distribution has been 
indicated. 


‘ 


Aircraft Engine Sessions 
Friday, January 17 


Fuel Economy: The Operator’s Viewpoint—Edmund 
T. Allen, consulting aeronautical engineer, New York 


City. 


IR transport operators desire primarily high reliability at lower fuel 
consumptions than are obtained at present. They look critically 
at the total economy picture, of which fuel economizing is but a part. 
If satisfactory schedule completion is possible at lower power at some 
optimum trip altitude, this method of economizing is highly desirable 
A few operations require primary consideration to be given range. 
Some highly competitive operations weight heavily the use of a high 
cruising power. In the total operations-economy, improvements 1n 
specific consumption save fuel costs unless the new fuel costs more 
per gallon, add payload-capacity unless this is used up by a larger 
margin of range, require instruments, devices, additional crew or 
greater watchfulness of crew, the cost of which must be considered in 
determining net savings. Some decrease in specific consumption is 
possible with present grades of fuel, given improved mixture indicators 
or controls. Large improvements in specific consumption must be 
weighed economically against decreased reliability, increased maintenance, 
and increased fuel costs. The possible advantages in payload-capacity 
increases May not appear so attractive when these costs become pro- 
hibitive. 

Test stand operation cannot be used directly to predict airline economy. 
Service experience is the only acceptable final test. The cooperation of 
engine manufacturer and operator is essential to determine the optimum 
cconomy. For this purpose better engine-control facilities are needed, 
especially improved instruments. The road to improved fuel economy 
is a long one with no safe short-cuts in sight. 


Air-Cooled Radial Engine Performance Possibilities 
and Means for Obtaining Optimum Fuel Economy in 
Flight—Raymond W. Young, Wright Aeronautical 
Corp. 


URING the past decade the general trend of aircraft engine design 
has continued toward increased piston displacement, higher crank- 
shaft r.p.m., higher b.m.e.p., and improved materials. 

These changes have had a marked influence on increasing the overall 
performance of the airplane by improving take-off, bettering climb. 
permitting higher cruising speeds at greater altitude, increasing periods 
between overhaul, and improving the reliability of the powerplant. 

Although of secondary importance until quite recently, today fuel 
economy has become a major objective in both military and commercial 
operation. 

Fuel consumption is a function, generally speaking, of engine design, 
of the properties of the fuel itself, and of the procedure for introducing 
and regulating the fuel-air mixture in the operation of the powerplant. 
Referring to engine design, lower specific fuel consumption may be 
obtained by careful attention to effective cooling of the combustion 
chamber and piston with optimum compressiop ratio for the fuel 
characteristics, and good distribution and turbulence with efficient 
supercharging. 

Ethylized fuels, of high-knock rating have been a very important 
factor in the recent improvement of aircraft engine performance. Despite 
means for regulating the fuel-air ratio to compensate for altitude or to 
obtain fuel economy, results have not measured up to the standards of 
economy desired. A major difficulty in the attainment of optimum fuel 
economy is described as the lack of some instrument which would 
definitely indicate to the pilot the immediate effect of manipulating 
the mixture control, and also would regulate the fuel-air mixture ratio 
automatically while the pilot is otherwise engaged. Devices which ful- 
fill these requirements are described in detail. 

A resume of tests with 100 octane (Army method) fuel by the Air 
Corps and the Wright Aeronautical Corp., clearly indicates the marked 
improvement not only in increased take-off power but also in the 
extremely low fuel consumption at cruising output made possible by 
the use of fucls of ultra-high octane rating. 


Eliminating Crankshaft Torsional Vibration in Radial 
Aircraft Engines—E. S. Taylor, Massachusetts Institute 
of Technology. 


RANKSHAFT torsional vibration has become a serious problem in 
aircraft engines. Thanks to much experimental work, we now 
have a good working knowledge of the two phases of the problem, the 
elastic and inertia characteristics of the crankshaft-propeller combination 
and the forces to which this system is subjected. 
Methods used in the past to reduce vibration have been to change 
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the elastic characteristics of the crankshaft, or to incorporate direct damp- 
ing or some form of vibration damper of which the Lanchester and the 
resonant damper are examples. All of these methods have serious 
limitations. An interesting device which is capable of eliminating 
vibration in constant speed machinery is the undamped absorber. For 
variable speed machinery this absorber is of no value. By arranging 
an undamped absorber so that the restoring force varies with speed, it 
is possible, theoretically, to eliminate vibration in certain variable speed 
machinery. A pendulous weight rotating with the crankshaft of an 
engine can be constructed so that the restoring force has the desired 
variation with speed. The device is simple and has a number of out- 
standing advantages, chief of which is the extraordinary effectiveness of 
a comparatively small device. The principle has been utilized in a 
device applied to the Wright “Cyclone” series radial aircraft engines. 
Torsiograph records taken on this engine show complete freedom from 
vibration with the device functioning. 


Rating Aviation Fuels in Full-Scale Aircraft Engines— 
Report of Cooperative Fuel Research Committee—C. 
B. Veal, Research Manager, Society of Automotive 
Engineers. 


HE Cooperative Fuel Research Committee in May, 1933, approved 

the program of the C.F.R. Aviation Gasoline Detonation Subcom- 
mittee. This paper constitutes the report covering results obtained in 
carrying out that program involving tests made to ascertain whether 
octane-number determinations made by the C.F.R. Motor Method 
(A.S.T.M. Designation D357-34T) of rating motor fuels correlate 
satisfactorily with the behavior of widely different types of aviation fuel 
in representative full-scale aircraft engines. These tests were made 
with four multi-cylinder aircraft engines by the Wright Aeronautical 
Corp., the Pratt & Whitney Aircraft Co., the Lycoming Manufacturing 


The C.F.R. Committee has approved a further program for full- 
scale engine detonation work with aviation fuels above 87 octane num- 
ber. A statement of this program is included as an appendix of the 
report. In this study of detonation testing methods applicable to 
high octane fuels, a sub-subcommittee has been organized recently to 
coordinate the activities of the laboratories interested in the investiga- 
tion and possible development of laboratory practices yielding results 
in correlation with full-scale data, as provided for through the co- 
operating aircraft engine laboratories. 


Carburetor Icing in Airline Operation—W. A. Hamil- 
ton, Transcontinental & Western Air, Inc. 


Tr& subject paper discusses the problem of ice prevention in aircraft 
engine carburetors and elsewhere in the air induction system; and 
the method of prevention of such ice formation by heating of the intake 
air, with particular relation to the experiences of airline operators with 
the installations as delivered by the aircraft manufacturers, and as re- 
vised during the operating life of the aircraft. 

Lack of heat on early transports, and the development of the exhaust 
collector intensifiers, are described. The importance of such factors as: 
temperature drop through carburetors; volatility of fuel; necessity of 
good distribution, and the possibility of engine failure from icing over 
of exterior air intake openings; is pointed out. 

Flight test data are presented, indicating the necessity for additional 
heat and improved distribution in the original heaters provided on the 
first production groups of modern, twin-engined, low wing transports, 
Corrective measures are described and their results indicated in sub- 
sequent flight test data presented. 

The paper closes with a discussion of the disadvantages and sacrifices 
inherent in the current method of ice prevention, and the urge that the 
industry continue its development of alternate methods of ice preven- 
tion; improved means of indication or warning of the presence of ice; 
provision for automatic control; or the adoption of major engine design 


Co. and the National Bureau of Standards. 


change looking to the complete elimination of ice formation. 





Meetings Calendar 


S.A.E. Summer Meeting 
May 31-June 5 
White Sulphur Springs, W. Va. 


Baltimore—Feb. 6 

Engineers Club; dinner 6:30 P.M. Brakes— 
B. B. Bachman, vice-president of engineering, 
Autocar Co. 


Buffalo—Feb. 11 


Hotel Statler: dinner 6:30 P.M. Fuels—Earl 
Bartholomew, director, Engineering Laboratory, 
Ethyl Gasoline Corp. 


Canadian—Feb. 19 
Royal York Hotel, Toronto; dinner 7:00 P.M. 
Subject—Alloy Steels. 


Chicago—Feb. 4 


Hamilton Club; dinner 6:30 P.M. Aids to 
Commercial Efficiency in Diesel Engine Research 
—Julius Kuttner, research engineer, Fairbanks 
Morse & Co. 


Dayton—Feb. 18 


Engineers Club of Dayton; meeting 8:00 
P.M. Relation between Viscosity Characteristics 
and Engine Oil Consumption—D. P. Barnard, 
assistant director of research, Standard Oil Co. 
of Indiana 


Detroit—Feb. 17 
Book-Cadillac Hotel; dinner 6:30 P.M. 


Indiana—Feb. 13 


The Athenaeum, Indianapolis, Ind.; dinner 
6:30 P.M. Aviation Meeting. 


Vol. 38, No. 2 


National Tractor 
and Industrial Power 
Equipment Meeting 
April 15-16 
Milwaukee, Wis. 


Metropolitan—Feb. 17 

The Roger Smith, 40 E. 41st St., New York 
City: dinner 6:30 P.M. Aviation Meeting 
speaker, Tommy Tomlinson. 


Milwaukee—Feb. 3 


Milwaukee Athletic Club; dinner 6:30 P.M. 
Fuels for Today in Tomorrow's Engines—Earl 
Bartholomew, director, Engineering Laboratory, 
Ethyl Gasoline Corp. 


New England—Feb. 11 


Walker Memorial, Massachusetts Institute of 
Technology, Cambridge; dinner 6:30 P.M. Gas- 
oline as the Automobile Engine Knows It— 
Julian Frey, technical sales department, Ethyl 
Gasoline Corp. 


Northern California—Feb. 8 


Hotel Fairmont, San Francisco; dinner 6:30 
P.M. Annual Dinner Dance. 


Oregon—Feb. 2 


Multnomah Hotel, Portland; dinner 6:30 
P.M. Report of Annual Meeting by Section Rep- 
resentative—J. Verne Savage, shop superinten- 
dent, City of Portland, Municipal Shop, and 
chairman of the Northwest Section. 


Philadelphia—Feb. 17 

RCA Victor Plant, Camden, N. J; dinner 
6:30 P.M. The Theory and Applications of the 
Kathode Ray Oscillograph—W. F. Diehl and 
H. F. Schrader, RCA Victor Co. 


National Production 
Meeting 
April 21-24 
Detroit, Mich. 


Pittsburgh—Feb. 17 
Webster Hotel; dinner 6:30 P.M. 


St. Louis—Feb. 9 


Coronada Hotel; dinner 6:30 P.M. Subject— 
Piston Rings. 


Southern California—Feb. 6 

Hollywood Athletic Club, 6521 Sunset Blvd., 
Los Angeles; afternoon session 2.00 P.M., din- 
ner and evening session 7:00 P.M. 

Afternoon—Modern Aids to Navigation— 
Alan Barrie, Western Air Express; Modern 
Boat Design—Nick Potter, Craig Shipbuilding 
Co. 

Evening—The Government’s Interest in Com- 
mercial Aviation—Joseph S. Marriott, Depart- 
ment of Commerce, Aeronautics Branch. 

The Section will sponsor a booth at the Air 
Show, Feb. 1 to 9, at the Pan-Pac Auditorium. 


Southern New England—Feb. 12 

Bond Hotel, Hartford, Conn.; dinner 6:30 
P.M. Production Problems—Alex Taub, devel- 
opment engineer, Chevrolet Motor Co. 
Syracuse—Feb. 3 

Onondaga Hotel; dinner 6:30 P.M. 


Washington—Feb. 3 

The University Club, 15th & I Sts., N. W., 
Washington, D. C.; dinner 6:30 P.M. Aircraft 
and Diesel Meeting. 
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Reports of Committees 


Meetings Committee Report 


IX meetings were sponsored by the Meetings 

Committee during the present administra- 
tive year, the period extending from the close 
of the 1935 Annual Meeting to the close of the 
1936 Annual Meeting. These general meetings 
(as distinguished from sectional and regional 
meetings) are as follows: 


The Meetings Committee has also taken an 
interest in the staging of regional meetings and 
has encouraged the holding of such meetings, 
as reported under the work of the Sections 
Committee. 

The Committee has devoted time and thought 
to studying a method of offering a citation for 
the best presentation of a paper at each of 
the general meetings of the Society. 








No. of No. of 
Meeting Place Date Sessions Papers Attendance 

Summer White Sulphur 

Springs June 16-21 15 28 610 
Production Cleveland Sept. 18 & 19 2 6 300 
Transportation Chicago Oct. 10 2 2 250 
Tractor Chicago Oct. 11 & 12 3 300 
Annual Dinner New York Nov. 4 I I 918 
Annual Detroit Jan. 13-17 19 40 


In the case of the Annual Dinner, the Meet- 
ings Committee has general supervision of all 
arrangements, the details of which are handled 
by a special dinner committee. The Meetings 
Committee is in charge of arrangements for 
the Annual Meeting and the Summer Meeting, 
and receives the cooperation of the various 
Professional Activities in the preparation of 
the technical programs. Meetings other than 
the three just mentioned are handled by the 
respective Professional Activities that sponsor 
them. 

The Engineering Display, inaugurated at the 
International Automotive Engineering Congress 
in 1933 and repeated at the 1934 and 1935 
Annual Meetings, was held also in connection 
with the 1936 Annual Meeting, giving to vari- 
ous companies the opportunity to display their 
products and to disseminate technical informa- 
tion to the engineers attending the Annual 
Meeting. 





The Committee has made a complete analy- 
sis of available locations suitable for the Sum- 
mer Meeting, considering the Summer Meeting 
from the angle of geographical location and 
from the viewpoint of the time that would 
be most convenient for the greatest number of 
members, with particular reference to the time 
of release of automobile models and the re- 
newal of interest in Activity regional meetings. 

The Cylinder Wear Symposium at the 1936 
Annual Meeting marked the revival of the 
practice of holding a session under the auspices 
of the Meetings Committee. 

The Meetings Committee takes this oppor- 
tunity to voice its appreciation for the splendid 
cooperation received from the Cleveland, Chi- 
cago, Detroit and Metropolitan Sections in con- 
nection with the general meetings held in 
their respective territories. 

—A. L. Beat, Chairman 





Publication Committee Report 


ITH the cooperation of special commit- 

tees of volunteer readers representing 
each of the activities of the Society, the Publi- 
cation Committee during the past year has 
maintained a high quality in the papers se- 
lected for printing definitely chosen by these 
committees of experts as worthy of publica- 
tion. 

During the calendar year of 1935, 864 pages 
of text and 566 pages of revenue advertising 
were published in the JournaL. Of the text 
pages, 539 or approximately 62.4 per cent 
consisted of papers and discussion; 464 of these 
Pages were published in the Transactions Sec- 
tion. During the preceding year, 1934, 741 
Pages of text were published, of which 541 
or 73 per cent consisted of papers and dis- 
cussions. The increased number and scope of 
the regional and general meetings of the So- 
ciety in 1935, as compared to 1934, the pro- 
ceedings of which were fully covered in the 
JournaL, accounts for the larger proportion of 
Pages devoted to other than formal papers 
and discussions. In 1934, there were published 
460 pages of revenue advertising. 

Fifty-six complete papers, some with dis- 
cussion, and six discussions printed separately, 
were published during the year 1935. In addi- 
tion, there were published eight special articles, 
all of which dealt with technical problems. 


In addition, 31 pages of the JouRNAL were 
devoted to printing for purposes of record, 
brief abstracts of all papers presented at the 
various general and Section meetings of the 
Society. This practice was begun immediately 
following the 1934 Semi-Annual Meeting and 
is being continued as a regular part of the 
JouRNAL program. Twenty pages more were 
devoted to digests in similar form of the oral 
discussion at the 1935 Semi-Annual Meeting. 


Transactions 


Transactions of the Society were brought up 
to date by publication about the end of Febru- 
ary of Volume 29 covering the year 1934. In 
this volume there were 466 pages. It con- 
tained 49 complete papers and discussions and 
nine discussions printed separately. 

Volume 29 was sold to members for $2, 
the charge being entered upon the bill for 
annual dues. 


Roster 


The S.A.E. Roster for 1935 contained about 
the same number of pages as the 1934 edition, 
names of members on our Reserve Membership 
List having been omitted. 

The Roster for 1936 will be issued about the 
middle of February and will be similar in all 
respects to last year’s book. 


—Joun H. Hunt, Chairman 
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Membership Committee Report 


HE Membership Committee's activity is rep- 

resented by the noticeable increase in appli- 

cations for membership over those received for 
the same period last year. 

Number of applications received as of Dec. 31, 

1935—622 

Enrolled Students—231 

Number of applications received as of Dec. 31, 

1934—431 

Enrolled Students—225 

There has been a decided increase in Foreign 
membership and also in Student activity. 

During the month of November, 1935, 68 
applications for membership were received and 
during December 55, which shows an in- 
creasingly upward trend. 

The Membership Committees of the Sections 
have cooperated actively in the general member- 
ship endeavors. 

The following membership statistics are pre- 
sented to show the details for 1935, as well 
as the comparative figures for 1934: 








1935 1934 
(as of (as of 
Dec. 31) Dec. 31) 

Members .. aaa 2,643 

Associates 1,208 1,280 

Juniors . 328 315 

Foreign Members 346 311 

Service Members 71 78 

Departmental 

Members 2 2 

Affiliate Members 67 78 
Afhliate Member 

Representatives 29 35 

Enrolled Students 218 194 

4,891 4,936 


The Committee wishes to express its sin- 
cere appreciation to the members of the Sec- 
tions who have worked so diligently through- 
out the year in the membership endeavors of 
the Society. 

—Watter C. Keys, Chairman 





Research Committee Report 


[ane the year 1935 the research under- 
takings sponsored by the Society have 
occasioned forty-one committee meetings. The 
membership of the Research Committee and 
its subcommittees including S.A.E. representa- 
tion on the Cooperative Fuel Research Com- 
mittee and its subcommittees now totals 283. 
The contribution to industry resulting from 
bringing together in such frequent meetings 
the viewpoints represented in so large a re- 
search group is reflected in the following out- 
line of progress in the Society’s research for 
the past year. 


Crankcase Oil Oiliness 


The Crankcase Oil Oiliness Research Sub- 
committee was authorized by the Research 
Committee and the Society’s Council during 
the past year, and the personnel appointed 
under the chairmanship of J. B. Macauley, to 
undertake the study of crankcase oils from 
the standpoint of effect of oils on engine life 
or wear. A program of engine tests to deter- 
mine whether or not it is possible to show an 
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advantage in the use of oiliness agents as an 
addition to mineral oil under engine operating 
conditions has been adopted. Some 15 auto- 
motive and petroleum laboratories have ac- 
cepted invitations to actively participate in the 
cooperative tests which are scheduled to start 
as soon as final details of the program and 
arrangements for the distribution of test sam- 
ples have been effected. 


Crankcase Oil Stability 


As a result of an exchange of individual 
test methods and results secured in the various 
laboratories in the evaluation of oils as denoted 
by stability, the members of the Steering Com- 
mittee agreed upon a cooperative program of 
ring-sticking tests by individual methods using 
a group of three test oils—a non-ring-sticking 
oil, a ring-sticking oil and an oil which is not 
definitely in either of these two classes. The 
oil samples are being supplied by three co- 
operating oil companies, packaged in 5-gal. 
unmarked cans and will be distributed under 
code numbers to the twenty or more labora- 
tories which have indicated a desire to actively 
participate. 


Extreme-Pressure Lubricants Research 


Immediately following the exhibition of the 
Society’s Extreme-Pressure Lubricants Testing 
Machine at the 1935 Annual Meeting arrange- 
ments were effected for the production ot 
twenty machines of the same design by the 
Highway Trailer Co. at a cost slightly over 
$500. Following the completion of the accept- 
ance tests carried on at the plant of the High- 
way Trailer Co. under the direction of S. A. 
McKee of the National Bureau of Standards, 
these first 20 machines were delivered to their 
purchasers who had agreed to participate in a 
series of check tests employing four gear com- 
binations (ratio of rubbing velocity), four rates 
of application of load and four main drive 
shaft speeds. The tests are employing seven 
of the original ten types of lubricants tested by 
the National Bureau of Standards. Several par- 
ticipants have already submitted their results 
but by action of the Committee the exchange 
of these data will be restricted for the present 
to the members of the Volunteer Test Group. 

Since these first machines are regarded as 
experimental the purchasers were asked to con- 
sider the purchase price as a contribution to 
the work of the Extreme-Pressure Lubricants 
Research Subcommittee since the cooperative 
tests may indicate necessary changes in design 
which would render the first lot of machines 
obsolete. 

The Committee hopes to make the machines 
available commercially in unlimited quantity at 
a price under $500 as soon as sufficient evi- 
dence has been accumulated to indicate that 
the design, construction and performance of 
the machines are entirely satisfactory. 


Front Wheel Alignment 


During the year definitions of caster, camber, 
toe-in and king-pin inclination, illustrated by 
simple line drawings, were reviewed, amended 
and given final approval by the Front Wheel 
Alignment Research Subcommittee and_ the 
Research Committee. The purpose is to make 
available to all interested in wheel alignment 
inspection and service, in broad terms covering 
all types of vehicles, definitions that may be- 
come standard and serve, until modified, as 
educational and workable guides. Toward this 
end the definitions were published in the Sep- 
tember, 1935, issue of the S.A.E. JourNAL to- 
gether with manufacturers’ wheel alignment 
specifications for 1935 models and this mate- 
rial was furnished to the leading automotive 
trade journals with a request for publication. 

The Front Wheel Alignment Research Sub- 
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committee is continuing its cooperative work 
with the Highways Research Subcommittee in 
formulating the wheel-alignment phase of the 
recommended procedure for motor-vehicle in- 
spection. 

Highways Research 


The Highways Research Subcommittee is 
well past the formative stage in its under- 
taking to provide a technical basis for limits 
and test methods for the use of enforcement 
officials in states and municipalities that have 
instituted compulsory motor-vehicle inspection. 

A tentative draft of the Recommended Prac- 
tices for Motor-Vehicle Inspection has been 
prepared in cooperation with several other 
S.A.E. committees, notably, the Brake Com- 
mittee, the Front Wheel Alignment Research 
Subcommittee and the Lighting Division of 
the Standards Committee. The draft has been 
circulated for criticism and comment to mem- 
bers of a number of committees within the 
Society and to an interested group of motor- 
vehicle enforcement officials. 

The replies from these groups have been 
carefully considered and analyzed with a view 
to further revision of the recommendations by 
the Committee. 

The Highways Research Subcommittee has 
continued its cooperation with the research 
staff of the Federal Coordinator of Transporta- 
tion in providing what information it had 
available as an aid in formulating a policy of 
highway utilization. 


Ignition Research 


In view of the fact that the Federal Speci- 
fications Board issued a tentative proposal for 
acceptance testing of spark-plugs, it was sug- 
gested at the June meeting of the Ignition 
Research Subcommittee that the Subcommittee 
be disbanded as its principal interest would 
be covered by the Federal specification. The 
Research Executive Committee, however, recom- 
mended and the Research Committee ruled, 
that the Ignition Research Subcommittee be 
continued due to the fact that there is un- 
finished business before it in the form of an 
expected report on the work sponsored at the 
National Bureau of Standards. 

The Subcommittee is also giving consideration 
to the individual methods of spark-plug test- 
ing submitted by the various laboratories rep- 
resented in the membership of the committee. 


Riding-Comfort Research 


In line with the decision of the Riding- 
Comfort Research Subcommittee at its January, 
1935, meeting to make available to the industry 
as a whole instruments developed concurrently 
or following the researches of this committee, 
a small working group was appointed. In ad- 
dition to technical data and instruments made 
available by members of the committee, in- 
quiries were addressed to three of the larger 
instrument companies which might be inter- 
ested in developing, manufacturing, and mar- 
keting, instruments to accurately measure the 
quality of ride of an automobile, and a number 
of the more successful research instruments 
were displayed at the Society’s Summer Meeting 
together with several new, highly practical rid- 
ing comfort instruments. 

With the approval of the Subcommittee, 
Chairman R. W. Brown and Dr. H. C. Dick- 
inson collaborated in the preparation of an 
article, “Criteria Set for Riding-Comfort Re- 
search; New Instruments Made’, which ap- 
peared in the August, 1935, issue of the S.A.E 
JouRNAL, covering recent work of the Subcom- 
mittee in reviewing voluminous research data 
and selecting the essentials with the object of 
developing and making commercially available 
a simple practical instrument for measuring 





riding comfort. The comments and sugges- 
tions offered in reply to this article have been 
analyzed for consideration of the Subcommittee 
in formulating its future program. 


Cooperative Fuel Research 


The report of the C.F.R. Aviation Gasoline 
Detonation Subcommittee was approved by the 
Cooperative Fuel Research Committee for pres- 
entation to the American Petroleum Institute 
at its annual meeting in Los Angeles, Nov. 
11-14, 1935, and the Society of Automotive 
Engineers at its 1936 Annual Meeting. 

The Cooperative Fuel Research Committee 
in May, 1933, approved the program of the 
Subcommittee. These papers constitute the re- 
port covering results obtained in carrying out 
that program involving tests made to ascer- 
tain whether octane number determinations 
made by the C.F.R. Motor Method (A.S.TM. 
Designation D357-34T) of rating motor fuels 
correlate satisfactorily with the behavior of 
widely different types of aviation fuel in rep- 
resentative full-scale aircraft engines. These 
tests were made with four multi-cylinder air- 
craft engines by the Wright Aeronautical Corp., 
the Pratt & Whitney Aircraft Co., the Lycoming 
Manufacturing Co., and the National Bureau of 
Standards. 

The C.F.R. Committee has approved a fur- 
ther program for full-scale engine detonation 
work with aviation fuels above 87 octane 
number. In this study of detonation testing 
methods applicable to high octane fuels, a 
sub-subcommittee has been organized recently 
to coordinate the activities of the laboratories 
interested in the investigation and possible de- 
velopment of laboratory practices yielding re- 
sults in correlation with full-scale data as pro- 
vided for through the cooperating aircraft en- 
gine laboratories. 

In an effort to more closely correlate road 
and laboratory knock test results a careful study 
of the Uniontown data was made from this 
standpoint and a program of cooperative labo- 
ratory tests using five manifold temperatures 
varying between 200 and 300 deg. fahr. was 
carried out. A report covering these results 
and indicating the relationship between mani- 
fold temperature and antiknock rating was 
presented before the Mid-Year Meeting of the 
American Petroleum Institute. 

A minor revision has been made in the 
Motor Method (A.S.T.M. Designation D357- 
34T) indicating the temperature of the crank- 
case oil and in an effort to define laboratory 
test conditions in a more precise way, the 
Subcommittee is carrying out a program of 
tests to determine the influence of knock in- 
tensity on the ratings of various types of fuels. 

A tentative modification of the knock testing 
procedure for use in rating fuels at altitudes 
considerably above sea level has been set up; 
the National Bureau of Standards has made 
further progress in the analysis of laboratory 
knock rating data as well as in identifying the 
impurities in the primary reference fuels with 


a view to the determination of the safe limits 
of such impurities. 

In accordance with instructions from the main 
committee, the Volatility Subcommittee collected 


data on the various methods now in use for 
conducting vapor-lock tests and with this ma- 
terial as a basis formulated a proposed standard 


procedure for this type of tests. The Subcom- 
mittee is now reviewing comments on the pro- 
posed uniform vapor-lock testing procedure for 
testing cars on the road and is giving con- 
sideration to the formulation of a laboratory 


test method. 

Through a special Subcommittee the Coopera- 
tive Fuel Research Committee has effected ar- 
rangements whereby the National Bureau of 
Mines has agreed to complete the analysis of 








data collected by the Committee in a national 
motor gasoline survey for the present winter 
and to make the results available in mimeo- 
graphed form. 

Parallel with the work of this Subcommittee 
the C.F.R. Committee has delegated another 
subcommittee to be known as the Motor Survey 
Subcommittee to consider the possibility of an 
annual motor survey to be undertaken by the 
Committee in cooperation with the automotive 
industry. 

-R. R. Terror, Chairman 


Sections Committee Report 


ECTION meetings during the calendar year 

1935 drew an attendance of nearly 23,000, 
an increase of about 4000 over the same period 
last year. This is sound indication of the value 
of Section meetings to the member, and speaks 
highly for the type of programs put on by 
the Section officers. 

Papers presented before the 160 Section meet- 
ings held between January and December, 1935, 
were on the following subjects: 


Aeronautics 18 
Bodies 2 
Diesel Engines 8 
Engines 6 
Fuels and Lubricants 21 
General 31 
Iron and Steel 6 
Marine 3 
Materials 6 
Military Equipment 6 
Outings 4 
Parts and Equipment 18 
Passenger Car 28 
Production 2 
Research 4 
Rubber Products, etc. II 
Transportation and Maintenance 21 
Trafic and Safety 7 
Trucks, Buses and Railcars 7 
Welding I 
The general meetings were on such topics 


as patents, aerial photography, industrial 
trends, and included as well social gatherings, 
plant inspections, “father and son” meetings, 
and the like. 

Regional Meetings 


The plan of holding Regional Meetings in 
outlying Section centers has become part of 
the regular schedule of many Sections. Twelve 
such meetings were held during 1935, an in- 
crease of seven over the same period last year 
The Canadian Section staged three Regional 
Meetings, two in Montreal and one in Oshawa, 
and the Dayton Section also held three, two 
in Cincinnati and one in Columbus. Metro- 
politan Section held a Regional Meeting in 
Newark; Baltimore Section in Hagerstown; 
Chicago Section in South Bend: Milwaukee 
Section in Racine; and Syracuse Section in 
Ithaca. Northern California Section came 
through with a two-day Pacific Coast Regional 
Meeting in San Francisco, in which all the Coast 
Sections participated, and a second Regional 
Meeting was held in Hartford, Conn., spon- 
sored jointly by the Metropolitan and New 
England Sections and the Society. The at- 
tendance at these Regional Meetings shows 
that they are fulfilling a definite need and are 
appreciated by those members who ordinarily 
do not have the opportunity of attending 
regular Section meetings because of the dis- 
tance involved. 


New Section Inaugurated in Southern 
New England 


The outgrowth of the last Regional Meeting 
held in Hartford, Conn., was a request on 
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the part of the members in that area for the 
formation of a regular Section of the Society. 
A canvass of the members in the territory indi- 
cated a strong desire on the part of the mem- 
bers to support such a Section, and Council 
approval was granted on June 16, 1935. The 
new Section territory includes approximately a 
50-mile radius of the City of Hartford, and 
takes in about 145 members. On Nov. 25, 
1935, Frank P. Gilligan was elected chairman, 
\. T. Murray, vice-chairman, T. C. Delaval- 
Crow, treasurer, and E. P. Blanchard, secre- 
tary. The new Section is known as the South- 
ern New England Section of the Society, and 
plans call for the first regular meeting on 
Jan. 16, 1936. It is not the intention of the 
Section to confine its meetings to Hartford, but 
to spread them over the larger cities in the 
territory. Indications are that it will take its 
place among the most active Sections of the 
Society. 
Student Activities 


A newcomer to the Student Branch family of 
the Society is announced in the formation of 
the Oregon State College Student Branch, at 
Corvallis, Ore. The Student Branch is holding 
meetings regularly under the sponsorship of 
the Oregon Section and shows promise of be- 
ing an integral and active part of Society ac- 
tivities in Oregon. 

The other five Student Branches of the So- 
ciety, located at the General Motors Institute 
of Technology, Massachusetts Institute of Tech- 
nology, Ohio State University, New York Uni- 
versity, and the University of Detroit, have 
carried on vigorously during the past year and 
have experienced some fine attendance at 
meetings. During 1935 pronounced interest in 
Society activities has been evidenced by the 
students, and this is being fostered by the Sec- 
tions, noticeably Detroit, Metropolitan, New 
England, Oregon and Indiana. The Detroit 
Section has a well-defined Student and Junior 
Activity which was responsible for some ex- 
cellent meetings last year designed primarily 
to appeal to the young engineers and students. 
The Metropolitan Section has instituted a series 
of awards for student papers, as has also the 
Oregon Section. The New England Section 
is cooperating effectively with the students at 
Massachusetts Institute of Technology, and the 
students at Purdue University have expressed a 
desire for the formation of an S.A.E. Student 
Branch through the Indiana Section. 

The S.A.E. Club of Denver started activities 
for the season with a meeting on November 5, 
at which 65 were present. M. Merrill was 
elected president, and Fred Eberhardt, secretary- 
treasurer for the year. Future meetings were 
scheduled at various intervals to discuss the 
particular automotive problems presented. 


Membership Work in the Sections 


Some live-wire membership chairmen and 
committees were appointed by the Sections, 
and their concerted efforts have been respon- 
sible in large degree for the general up-trend in 
the Section membership curve. Large member- 
ship committees were the rule in order to 
spread the work over a greater portion of the 
Section. In. many Sections short items were 
printed in the monthly meeting announcements 
in an endeavor to obtain the assistance of the 
entire Section in interesting prospective members 
in the Society. 

Something new in the way of a promotional 
folder was made up for each Section so de- 
siring, in which the names of the officers and 
committee chairmen of the individual Sections 
were printed, as well as a complete calendar of 
Section meetings for the administrative vear. 
It was felt that such a folder in the hands of 
each member of the Section would be helpful 
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and of particular value in informing him of 
the Section’s complete schedule of meetings for 
the year. 

A quantity of these folders was also sent to 
the membership chairman of the Section to 
assist him and his committee in membership- 
increase endeavors. 


Placement Work in the Sections 


Thirteen Sections appointed placement chair- 
men to cooperate with the Placement Service 
at headquarters office in assisting the unem- 
ployed members of the Society to obtain place- 
ment. Their efforts were responsible in good 
measure for the reduction of the Society’s un- 
employed list by 40 per cent in 1935. As in 
membership work, the Sections have been very 
generous in their endeavors on behalf of the 
members seeking employment, and many of 
them gave publicity in their meetings an- 
nouncements to the necessity of keeping head- 
quarters informed of leads that would not ordi- 
narily be received through regular channels. 

Twenty-one Sections were visited by mem- 
bers of the staff during 1935. In each case 
there were evidences of increased interest and 
activity and a very promising year ahead. 

M. A. THorne, Chairman 


Standards Committee Report 


HE following is a brief resume of the prin- 

cipal activities under the Standards Com- 
mittee during the administrative year just 
closing: 


Division Reports 


At the Annual Meeting of the Society in 
January, 1935, 17 subjects were reported by 
12 Divisions, which brought to conclusion sev- 
eral important projects in preparation for 
publishing the 1935 edition of the S.A.E. 
Hanppoox. These were reported on in detail 
in the February, 1935, edition of the S.A.E. 
JournaL. At the Semi-Annual Meeting of the 
Society at White Sulphur Springs last June, 
five Divisions reported on 17 additional sub- 
jects on which progress had been made during 
the first half of the year. These reports in- 
ciuded a further development in the specifica- 
tions for asymmetric headlamp laboratory tests 
but this was later taken under reconsideration 
by the Lighting Division. Definite action was 
taken, however, towards the cancelling of the 
old American Standard specifications of 1922 
for dual beam headlights. The reports included 
also the cancellation of a number of specifica- 
tions that had been obsoleted in practice as 
related to automobile lighting equipment. The 
specifications for the flared type of fuel and 
oil tube fittings was revised and several of the 
older Production Engineering Standards were 
modified in the light of current requirements 
and with respect to their publication in the 
S.A.E. Hanpsoox. A new bronze bearing alloy 
was also reported but referred back for fur- 
ther consideration. 

During the year a considerable number of 
important subjects became active in the several 
Divisions of the Standards Committee but at 
the time of preparing this report, were not 
ready for final action by the Society and will 
accordingly be carried over into the work of 
next year’s Committees. Some of the more 
important of these projects include revision of 
the spline type of airplane propeller hubs and 
shaft ends, the ball bearing standards, Diesel 
engine testing forms, storage battery tests, en- 
gine testing forms, fan belts and pulleys, spark- 
plugs, automobile headlight specifications, auto- 
mobile aircraft and motorboat electric light 
bulbs, crankcase oil viscosity classification, a 
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classification for chassis lubricants and stand- 
ardization of lubricating fittings, motorboat 
shaft couplings and fuel and lubrication tube 
fittings. 

Several cooperative projects of Divisions in 
cooperation with other organizations such as 
the study of ignition interference with radio, 
are being continued. Reports on such subjects 
will be published in later issues of the S.A.E. 
JourNAL as their progress warrants. 


Sectional Committees 


The Society is continuing its active partici- 
pation in the work of Sectional Committees 
under the procedure of the American Standards 


S.A.E. JOURNAL 


Treasurer’s Report 


T is a pleasure to be able to report again 

that our finances for the fiscal year ending 
September 30, 1935, have shown marked im- 
provements over the original budgeted esti- 
mates. In the fall of 1934 your Council ap- 
proved a budget for the fiscal year which 
anticipated a deficit of $6,160. Due to in- 
creased revenues we have been able to render 
greater services to the members and still show 
a Net Unexpended Income of $14,704.23 at 





market value at the same time showed an in- 
crease of $8,612.25. Changes made in securj- 
ties during the past year recommended by 
the Bankers Trust Co., as custodians, resulted 
in a loss of $423.22, but such steps were taken 
to further strengthen our security holdings, 

The year’s income increased 13 per cent 
over the original budgeted estimates and 174 
per cent over the 1933-34 income. Operating 
expenses showed a 2 per cent increase over 
the budget and 10 per cent over those of the 
1933-34 fiscal year. 
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Association including a new Sectional Com- BALANCE SHEET AS OF SEPT. 30, 1935 
mittee being formed on an inspection code for 
motor-vehicles in use. A number of these Assets 1934-5 
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S.A.E. Handbook ee mmm RIN, NII 0s. sn ooo. 0a. 5-0-2 0isiainie sisaie esse cis ewieve's. 0 0% $210,901.58 


A complete up-to-date 1935 edition of the 
S.A.E. Hanpsoox was published shortly follow- 
ing the Annual Meeting in January, 1935, and 
included an interesting and informative report 
by the Chairman of the general Standards Com- 
mittee on the standardization activities of the 
Society, and a list of the standards published 
in the Hanpsoox for quick reference by Hanp- 
BOOK users as to what specifications might be 
found therein. The complete Iron and Steel 
Specifications and Non-Ferrous Metal Specifi- 
cations were each published in an improved 
separate booklet for which there has been a very 
wide demand during the year. Many hundred 
copies of the Iron and Steel Specifications 
particularly have been reprinted and sold in 
quantity lots in response to a universal interest 
in the completely revised steel specifications 
that were adopted a year ago. There has also 
been quite a wide distribution of the complete 
1935 edition of the Hanpsoox. 


General Progress 


The pronounced revival in the automotive 
industry during the past year has brought with 
it a revived activity in standardization work 
including several projects relating particularly 
to the agricultural and industrial tractor in- 
dustry which has led to the organizing of a 
Tractor and Equipment Division of the Stand- 
ards Committee to handle this group of projects. 
The many innovations in automobile design 
and manufacture have brought a corresponding 
need for revisions and modernization of many 
of the older established standards and these 
are in progress, to be reported on finally dur- 
ing the coming year or as soon as they can 
be completed and approved by the industry 
at large. In view of this revived activity it is 
recommended that the standardization activities 
of the Society be given careful attention by the 
engineering and production men of the industry 
during the coming year in order to carry this 
important work forward as rapidly as possible 
and make the results of it available for general 
use by the industry as quickly as possible. 

—C. W. Spicer, Chairman 
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the close of the fiscal year, as compared with 
an operating deficit of $185.07 for the previous 
12 months. 

The investment portfolio of the Society was 
carried at a book value of $153,060.25 as of 
the close of the fiscal year while their actual 


The comparative balance sheet and income 
and expense statements as of September 30, 
1935, which are a part of this report, show 
in detail the status as of that date. 


—Davin Beecrort, Treasurer 
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Personnel of 1936 S.A.E. Committees 


the following appointments on the Ad- 
ministrative Committees of the Society and 
the personnel of the Professional Activities, 
Technical and Special Committees for 1936. 
These include the Research Committee and 
its Subcommittees, the Standards Committee 
and its Divisions, the Society’s Special Commit- 
tees and Cooperative Committees on which the 
Society is represented with other organizations. 
Acceptance of their appointment has been re- 
ceived from virtually all of those named. 
(An asterisk in the following listings indi- 
cates a non-member of the Society who has 
been invited to serve.) 


Pre Foto Ratpu R. TEETOR announces 


Administrative Committees 
CONSTITUTION COMMITTEE 
J. H. Hunt— W. T. Fishleigh 
Chairman (1 year) (2 years) 
E. P. Warner (3 years) 
FINANCE COMMITTEE 


B. B. Bachman— H. M. Crane 
Chairman C. B. Whittelsey 
David Beecroft R. E. Wilson 


HOUSE COMMITTEE 
O. M. Thornton— Harlow Hyde 
Chairman W. E. McGraw 
W. S. Crowell W. R. Ramsaur 


MEETINGS COMMITTEE 


H. W. Alden— G. W. Lewis— 
Chairman Vice-Chairman 
O. E. Hunt K. T. Keller 


E. P. Warner 


PROFESSIONAL ACTIVITIES REPRESENTATIVES 
E. H. Stalker 
Robert Insley 

L. P. Saunders 


Aircraft 
Aircraft Engine 
Diesel Engine 


Fuels & Lubricants H. D. Hill 
Passenger Car Alex Taub 
Passenger Car Body O. F. Graebner 
Production W. B. Hurley 


C. E. Frudden 
L. V. Newton 
M. C. Horine 


Tractor & Industrial Power 
Transportation & Maintenance 
Truck, Bus & Railcar 


SECTION REPRESENTATIVES 


Baltimore W. H. Beck 
Buffalo L. P. Saunders 
Canadian C. E. Tilston 
Chicago D. E. Gamble 
Cleveland B. F. Jones 
Dayton Z. C. Bradford 
Detroit Vice-Chairman for each Activity 
Indiana R. E. Carson 
Metropolitan W. S. Peper 
Milwaukee N. F. Strehlow 


New England 
No. California 


Northwest 


F. E. H. Johnson 
{ E. Klemgard 
] G. H. Mosel 
H. A. Reinhart 


Oregon E. H. Allen 
Philadelphia F. L. Creager 
Pittsburgh R. E. Fletemeyer 
St. Louis T. B. Rendel 
So. California F. C. Patton 
So. New England J. E. Andrew 
Syracuse Harte Cooke 
Washington Major H. Nisley 


MEMBERSHIP COMMITTEE 


G. O. Pooley— A. L. Beall— 
Chairman Vice-Chairman 
A. W. S. Herrington W. C. Keys 
T. L. Preble 


PROFESSIONAL ACTIVITIES REPRESENTATIVES 


T. P. Wright 

A. L. Beall 

H. E. Winkler 
A. E. Becker 
W. C. Keys 

G. O. Goller 
Joseph Geschelin 
L. B. Sperry 

E. C. Wood 

S. Johnson, Jr. 


Aircraft 

Aircraft Engine 

Diesel Engine 

Fuels & Lubricants 

Passenger Car 

Passenger Car Body 
Production 

Tractor & Industrial Power 
Transportation & Maintenance 
Truck, Bus & Railcar 


SECTION REPRESENTATIVES 
Baltimore G. O. Pooley 
Buffalo O. A. Hansen 
Canadian R. Richards 
Chicago N. A. Jorgensen 
Cleveland Hoy Stevens 
Dayton W. A. Chryst 
Detroit R. J. Waterbury 
Indiana A. L. McColloum 
Metropolitan H. K. LaRowe 
Milwaukee J. J. Hilt 
New England C. E. Batstone 
No. California A. H. Laufer 


Oregon George Fauikner 
Philadelphia M. E. Nuttila 
Pittsburgh R. M. Welker 
St. Louis G. C. Stevens 


So. California 

So. New England 
Syracuse 
Washington 


C. H. Jacobsen 

F, W. Mesinger 

A. C. Bryan 
Capt. T. H. Nixon 


PUBLICATION COMMITTEE 


J. H. Hunt— G. W. Lewis 
Chairman P. C. Ritchie 
R. N. Janeway S. W. Sparrow 


SECTIONS COMMITTEE 


+L. P. Saunders— 
Vice-Chairman 


tF. K. Glynn— 

Chairman 
+A. L. Beall 

A. T. Colwell (Cleveland) 

N. L. Dods (Baltimore) 

H. W. Drake (Northwest) 

C. M. Eason (Milwaukee) 

Murray Fahnestock (Pittsburgh) 

L. J. Grunder (So. California) 

H. F. Hodgkins (Syracuse) 

L. R. Jones (Buffalo) 

G. W. Lewis (Washington) 

Albert Lodge (New England) 

J. H. McDuffee (Indiana) 

W. E. McGraw (Canadian) 

A G. Marshall (No. California) 

E. S. Patch (Dayton) 

C. R. Paton (Detroit) 

W. S. Peper (Metropolitan) 

T. B. Rendel (St. Louis) 

R. R. Robertson (Philadelphia) 

J. V. Savage (Oregon) 

J. W. Tierney (Chicago) 





+Members at large. 
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Professional 





Activities 


Committees 


AIRCRAFT COMMITTEE 


Mac Short— 
Chairman 
R. C. Gazley— 


J. C. Hunsaker 
G. W. Lewis 
C. J. McCarthy 


Vice-Chairman E. J. W. Ragsdale 
H. F. Brown E. A. Stalker 
J. R. Cautley L. C. Stearman 
C. H. Chatfield E. P. Warner 
J. H. Geisse F. E. Weick 
W. A. Hamilton T. P. Wright 
C. M. Young 
AIRCRAFT-ENGINE COMMITTEE 
Opie Chenoweth— S. D. Heron 
Chairman Robert Insley 
P. B. Taylor— G. W. Lewis 
Vice-Chairman J. M. Miller 
A. L. Beall Arthur Nutt 
H. K. Cummings C. F. Taylor 
R. N. DuBois N. N. Tilley 


A. V. D. Willgoos 


DIESEL-ENGINE 
F. M. Young— 
Chairman 
O. D. Treiber— 
Vice-Chairman 
A. L. Beall 
A. R. Blood 
L. C. Carlton 
Harte Cooke 
C. L. Cummins 
John Dickson 
H. W. Drake 
C. E. Frudden 
C. O. Guernsey 
H. D. Hill 
G. W. Hobbs 
Max Hofmann 


COMMITTEE 


C. B. Jahnke 
W. F. Joachim 
Carlton Kemper 
E. T. Larkin 

L. C. Lichty 
A. A. Lyman 
N. D. McCue 

J. G. Octzel 

W. A. Parrish 
W. H. Radford 
L. P. Saunders 
Rudolph Schneider 
R. L. Smith 

C. F. Taylor 

E. T. Vincent 
Paul Weeks 


H. E. Winkler 
FUELS AND LUBRICANTS COMMITTEE 


T. B. Rendel— 
Chairman 

C. H. Baxley— 
Vice-Chairman 

D. P. Barnard 

Earl Bartholomew 

A. L. Beall 

A. E. Becker 

C. E. Frudden 


PASSENGER-CAR 


E. H. Smith— 
Chairman 
H. T. Youngren— 
Vice-Chairman 
C. A. Chayne 
W. T. Fishleigh 
J. E. Hale 


J. B. Hill 

H. F. Huf 

L. C. Lichty 

J. B. Macauley 

Neil MacCoull 

A. G. Marshall 

R. R. Matthews 
A. W. Pope, Jr. 
T. C. Smith 


COMMITTEE 


R. N. Janeway 
W. C. Kevs 
F. F. Kishline 
C. R. Paton 
S. W. Sparrow 
C. E. Summers 
Alex Taub 


K. M. Wise 


PASSENGER-CAR BODY COMMITTEE 


R. J. Waterbury— 
Chairman 

J. W. Votypka— 
Vice-Chairman 

E. L. Allen 

I. L. Carron 

Gustave Chutorash 

E. C. De Smet 


G. O. Goller 
O. F. Graebner 
J. R. Hughes 
G. J. Moniort 
A. J. Neerken 
H. M. Page 

C. B. Parsons 
F. S. Spring 
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PRODUCTION COMMITTEE 


. L.. Herrmanna— 
Chairman 
. P. Rumely— 
Vice-Chairman 
W. Cederleaf 
H. Colvin 
. S. Devor 
. S. Drummond 


< 


Om 


Joseph Geschelin 
B. H. Gilpin 

J. E. Hacker 

W. B. Hurley 
R. R. Keith 

W. H. McCoy 

J. E. Padgett 

J. H. Tuttle 


D. A. Wallace 


TRACTOR AND INDUSTRIAL POWER 
EQUIPMENT COMMITTEE 


A. W. Lavers— 
Chairman 

Elmer McCormick— 
Vice-Chairman 

D.P. Barnard 

R. C. Chesnutt 

A. T. Colwell 

G. W. Curtis 


J. M. Davies 
O. E. Eggen 
J. B. Fisher 
C. E. Frudden 
C. G. Krieger 
C. W. Smith 
K. D. Smith 
L. B. Sperry 


T. B. Rendel 


TRANSPORTATION AND 


COMMITTEE 


H. W. Drake— 
Chairman 
J. C. Bennett—West- 
ern Vice-Chairman 
T. L. Preble—Eastern 
Vice-Chairman 
W. J. Cumming 
Henry Dakin 
F. L. Faulkner 
F. K. Glynn 
G. N. Gromer 


TRUCK, BUS AND RAILCAR COMMITTEE 


Adolf Gelpke— 
Chairman 

L. R. Buckendale— 
Vice-Chairman 

B. B. Bachman 

Cc. O. Ball 

A. K. Brumbaugh 

W. K. Creson 

J. B. Fisher 


A. A. Lyman 
A. S. McArthur 
L. V. Newton 
J. M. Orr 

F. C. Patton 

J. Verne Savage 
A. J. Scaife 
Pierre Schon 
M. F. Steinberger 
A. M. Wolf 

E. C. Wood 


C. O. Guernsey 
M. C. Horine 
S. Johnson, Jr. 
W. L. Moreland 
C. A. Peirce 

C. D. Peterson 
W. D. Reese 

F. L. Sage 

A. J. Scaife 


H. E. Simi 


Research Committees 
GENERAL RESEARCH COMMITTEE 


G. W. Lewis— 
Chairman 
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M. C. Horine, Adolf Gelpke 
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TRACTOR AND EQUIPMENT DIVISION 
G. W. Curtis, J. S. Erskine 
Chairman *S. W. Gray 
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What Members Are Doing 


Hugh White Burch is taking the position 


of superintendent of transportation, Public 
Service Electric & Gas Co., Newark, N. J. 
He was previously assistant general superin- 


tendent, automotive maintenance, of the same 
company. 

Frederick C. Brandt recently joined the 
engineering department of the Diamond Crystal 
Salt Co., Saint Clair, Mich. Mr. Brandt was 
formerly designer with the Hudson Motor Car 
Co. 

Austin 
signer, Seversky Aircraft Co., is now with the 
Douglas Aircraft Co., Santa Monica, Calif. 


A. Adams, formerly airplane de- 


Lee W. Oldfield 





Lee Oldfield is president of Lee Oldfield 
Inc., Indianapolis, Ind., recently organized. 
The company’s products are lubrication spe- 
cialties. 


Ralph R. Todd, formerly chief inspector, 
all plants, Hupp Motor Car Co., has joined 
the Blood Bros. Machine Co., Allegan, Mich. 

Charles F. Kettering, vice-president in 
charge of research, General Motors Corp., has 
been elected to receive the Washington Award 
for 1936, accord- 
ing to a _ recent 
announcement 
made by the 
Washington 
Award Commis- 
sion. 

Mr. Kettering 
receives this 
award, which 
will be presented 
Feb. 27 at a dinner in Chicago, as “an out- 
standing who has rendered pre- 
eminent services in promoting the public wel- 
fare through his outstanding contributions to 
the increase of personal mobility and his driv- 
ing force for the cause of research as an in- 
strument to increase the welfare and happiness 
of all mankind.” 

News of 





engineer 


this honor reached Mr. Kettering 
at about the time he was touring the Engineer- 
ing Exhibit at the annual meeting with 1935 
President Stout and S.A.E. 


General 
Warner. 


Manager 

G. Graham Davidson, formerly aeronau- 
tical engineer, Curtiss Aeroplane and Motor 
Co., has joined the Gwinn Aircar Co., Inc., as 
aeronautical engineer. 

C. H. Buitenhuis has joined N. V. Neder- 
landsche Vlievtuigenfabriek Fokker, Am<ter- 
dam, Holland, where he is in charge of the 
material division. 


/. George Oetztl, formerly chief engineer 
of the Atlas Imperial Diesel Engine Co., is 
now sales manager, eastern division, of the 
same company with offices in Mattoon, Ill. 


Nicholas John Zaro, who has been pro- 
duction manager, General Motors Peninsular, 
S. A., Barcelona, Spain, is now production 
engineer with General Motors Export Co., De- 
troit. 


R. J. Emmert 





R. ]. Emmert, formerly General Motors 
Truck Corp., factory manager, has been named 
vice-president of the same company. 


]. E. Batchelor, who has been automotive 
engineer with the Vacuum Oil Co., Pty. Ltd., 
in Wellington, New Zealand, has been trans- 
ferred to Brisbane, Queensland, Australia, 
where he will be fuel and automotive 
neer of that company for Queensland. 


tngi- 


Col. Edgar S. Gorrell, former president 
of the Stutz Motor Co., has been elected presi- 
dent of the newly formed Air Transport As- 


sociation of America with headquarters in 
Chicago. 
Colonel Gorrell served in the United States 


Army from 1912 to 1920 and was a lieutenant 
in the First Aero Squadron which took part in 
the expedition into Mexico. During the World 
War he went abroad as a member of the 
Solling Mission to visit the Allies and deter- 
mine what aerial material should be developed 
in this country. After resigning from the Army 
he became affiliated with the Nordyke and 
Marmon Motor Co. and was with them for 
five years before joining Stutz. He was made 
a member of the Army Air Service Investigat- 
ing Committee in 1934. 





E. S. 


Gorrell 
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Karl M. 


director of engineering, Bendix Products Corp. 


Wise has been named assistant 


Karl M. Wise 





Mr. Wise for many years was chief engineer of 
Pierce-Arrow Motor Car Co. and more recently 
has been associated with Marshall 
Corp., a Bendix subsidiary. 

Long active in the affairs of the Society, Mr. 
Wise is pictured here as he presided at the Fu- 


ture Car session of the Annual Meeting just 
closed. 


Asbestos 


A. K. Brumbaugh recently has been ap- 
pointed by the Timken-Detroit Axle Co. as 
resident engineer, Pacific Coast, with headquar- 
ters in San Francisco. He has been connected 
with the truck industry for a number of years 
serving as superintendent of transportation, 
Consolidated Gas, Electric Light and Power 
Co. of Baltimore; commercial engineer, White 
Motor Co.; and experimental engineer, Auto- 
car Co. 

Active in the work of the Society since 1916, 
Mr. Brumbaugh was a member of the Council 
in 1925, chairman of the Production Activity 
Committee in 1931, vice-president representing 
the Truck, Bus and Railcar Engineering Activ- 
ity in 1934, and chairman of the Cleveland 
Section in 1935. He has also served on numer- 
ous other Society committees. 


C. F. Willich 





Carl Friedrich Willich, formerly engi- 
neer, commercial cars, Austin Motor Co., Ltd.. 
England, is now affiliated with the Adam Opel 
A.G. in Russelsheim, Germany. 


Harry é. Eddy retired as engineer in 
charge of street transportation, New Jersey 
State Public Utilities Commission, on Jan. 1, 
after having been with the commission 18 
years. Before joining the board he was engaged 


in the construction and operation of | street 
railway systems in New Jersey, New York, 


District of Columbia, Virginia and New Zea- 
land. 
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Walter A. Maynard is Columbus, Ohio, 
branch manager of the White Motor Co., rathei 
than Cleveland branch manager as reported in 
the January S.A.E. JourNat. 


A. R. Code, chief engineer, Vacuum Oil 
Co., Pty. Ltd., Melbourne, Australia, and _presi- 
dent of the Institute of Automotive Engineers 
in Australia, recently visited S.A.E. headquarters 
while on a trip to this country. He sailed 
Jan. 8 for London, and expects to spend several 
months on the Continent before returning to 


Melbourne. 


Alvin H. Gossard, who has been na- 
tional fleet sales representative, General Motors 
Truck Fleet Sales with headquarters in Dallas, 
Texas, is now with General Motors Fleet Sales 
Corp. in Detroit. 


Leslie Peat, former editor of Industrial 
Standardization, ofhcial organ of the Ameri- 
can Standards Association, has joined the edi- 
torial staff of American Machinist, McGraw- 
Hill Publishing Co., Inc., New York. After 
serving metropolitan newspapers as reporter, 
foreign correspondent and news executive for 
more than ten years, he joined the Chilton Co. 
in 1929 and was appointed editor of Auto- 
motive Industries the following year. He 
joined the American Standards Association 
staff two years ago. 

For the past four years he has been active 
in S.A.E. work, and was chairman of the 
meetings committee of the Philadelphia Sec- 
tion for two years. He was a member of the 
1935 Annual Dinner Committee. 


Harry L. Bill, formerly vice-president and 
general manager, Owen-Dyneto Corp., has ai 
filiated with Bendix Aviation Corp. 


Robert E. Roy, who has been practicing 
as consulting engineer in Los Angeles, recently, 
joined the Douglas Aircraft Co. as designer. 


Charles H. Jacobsen is now assistant 
transportation engineer, State of California Rail- 
road Commission. Prior to this affiliation he 
was superintendent of fleet operations, City of 
Los Angeles, Dept. of Water and Power. 


John W. Oehrle recently joined Lycom- 
ing Manufacturing Co., Williamsport, Pa., as 
development engineer in the automotive di 
vision. 


Louis R. Jones 





Louis R. Jones has joined Auburn Auto 
mobile Co. as chassis engineer. He was pre- 
viously chassis engineer with the Pierce-Arrow 
Motor Car Co. 


Robert M. Thomas, formerly secretary 
and general manager of the Perfect Circle Co.. 
Ltd., Toronto, Canada, has been appointed 
vice-president of that company. 


Sidney Summerlee recently affiliated with 
the Logan Gear Co., Toledo, Ohio, as engi- 
neer. He was previously president of Summer- 
lee Sales & Service, Inc., Detroit. 
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F. W. Caldwell, engineering manager of 
the Hamilton Standard Propeller Division ot 
the United Aircraft Manufacturing Corp., re- 
ceived the Albert Reed Award for 1935 for de 
velopment and improvement of controllable and 
constant speed propellers at the annual dinner 
of The Institute of Aeronautical Sciences, Inc., 
Jan. 30, at Columbia University. 

In 1934, Mr. Caldwell was awarded the Col- 
lier Trophy for his invention of a controllable 
pitch aircraft propeller. 

Nathaniel Ely, formerly junior partner, 
Hammond & Littell, is with Edward G. Budd 
Mfg. Co., Philadelphia, in the patent department. 

Luther ]. Burriss, who has been mechani 
cal engineer with the South Carolina State 
Highway Dept., recently joined the Weston & 
Brooker Co., Thomson, Ga., as plant engineer. 

Karl H. Nonweiler has been named 
manager, lubricating oil and industrial sales, 
Shell Petroleum Co. He was previously lubri- 
cation engineer with the same company. 





Edwin L. Allen now has the title of body 
engineer with the Auburn Automobile Co. He 
was previously chief body draftsman 


A. Kauffmann 





Dr. Alfred Kauffmann has been ap- 
pointed experimental engineer by the Auburn 
Automobile Co. Before afhliating with the Au- 
burn company, in 1934, Dr. Kauffmann was 
manager of the Research Institute for Combus- 
tion Engines and Automobiles at the Technical 
University in Berlin, Germany 





Charles T. Jeffery 


Charles T. Jeffery, one ot the earliest mem- 
bers of the Society, died Nov. 10, 1935. At 
the time of his election to membership, in 
1905, Mr. Jeffery was general manager of the 
firm, Thomas B. Jeffery and Co., manufa 
turers of the Rambler automobile and the Jef- 
fery truck. He was later president of this 
company 


Eric Ekstrom 


Eric Ekstrom, a director and vice-president of 
3org-Warner Corp. and president of the Me- 
chanics Universal Joint Co. Division of Borg- 
Warner, died at the age of 47 in Rockford, IIl., 
Jan. 12, after a brief illness. He had been a 
member of the Society since 1917. 

Mr. Ekstrom was also a director of The Forg- 
ings and Stampings Co., Rockford Drop Forge 
Co., Rockford Metal Specialties Co. and the 
Pierson Co., all of Rockford, and the Lipman 
Refrigerator Co., of Beloit, Wis. Born in Got- 
tenburg, Sweden, Mr. Ekstrom came to the 
United States at the age of five and spent the 
rest of his life in Rockford. He became asso- 
ciated with the Mechanics Machine Co., later 
the Mechanics Universal Joint Co., in 1914, and 
was active in the formation of the Borg-Warner 
Co. in 1928. 

He is survived by his father, his wife and 
two childre n. 


Lars G. Nilson 
Lars G. Nilson, consulting engineer, Ho- 
boken, N. J., and former president of the 
Nilson-Miller Co., of the same city, died Dec. 
13. Mr. Nilson, a member of the Society since 
1910, was born in Skattkarr, Sweden, in 1862. 
Starting in 1898 he did experimental work 
for S. M. Fischer of Chicago. In 1901 he 
became chief engineer of the Fischer Motor 
Vehicle Co. Mr. Nilson took the position of 
chief engineer with the Strang Gas-Electric 
Car Co. in 1905. From 1g1o until 1928 he 
was president and chief engineer of the Nilson- 
Miller Co. From that time until his death he 
practiced as consulting engineer. 
Mr. Nilson was treasurer of the Metropolitan 
Section in 1919 and 1920. 


Charles R. Bissell 


Charles R. Bissell, a member of the Society 
since 1916, died Dec. 13. Mr. Bissell had been 
afhliated with Dodge & Seymour, Ltd, (ex- 


porters), New York, since 1922. Prior to that 
time he was manager of the automotive de- 
partment of Markt & Hammacker Co., New 
York, for four years. 

In 1903-1905 Mr. Bissell took an around- 
the-world trip selling, erecting and repairing 
gas engines and automobiles, representing the 
New York Export & Import Co. For the next 
two years he did experimental work with the 
Revolving Cylinder Motor Co. Following this 
he was manager of the Palace Garage Co. and 
the Sultan Motor Co., 
1910 and ig9t1 he was New York export 
manager ot the General Motors Export Co 
In 1911 he joined Robert Miller, consulting 
mechanical engineer, as partner and remained 
with him until affiliating with Markt & Ham 
macker in 1914. 


respectivel During 


Carl Rossmassler 


Carl Rossmassler, professor of machine de- 
sign, Cooper Union Institute of Technology, 
New York, died suddenly Dec. 28 He had 
been a member of the Society since 1920. 

Professor Rossmassler was born in Philadel- 
phia in 1877. He was graduated from the Mas 
sachusetts Institute of Technology in 1go1 at 
which time he entered the employ of the N. Y. 
Shipbuilding Co. as draftsman. Leaving that 
company the following year, he was engaged as 
draftsman, designer and mechanical engineer 
with different companies manufacturing electric 
motors, marine combustion engines and marine 
instruments, until joining Cooper Union Insti- 
tute of Technology as assistant professor of 
machine design. He held this post for several 
years before becoming professor of machin 
design in 1925 


Harold E. Larsen 


Harold E. Larsen, Pacific Coast representa- 
tive of the Timken-Detroit Axle Co., Detroit, 
Mich., died Nov. 20 at his home in San 
Mateo, Calif., after an illness of several months. 
Mr. Larsen had been located on the Pacific 
Coast for six years. 

Previous to that time he was special field 
engineer and covered the entire country in that 
capacity for two years, having come to Timken 
from the Northland Transportation Co., St. 
Paul, Minn. 

Mr. Larsen joined the Society in 1926 and 
was active as a member of the Northern Cali- 
fornia Section. 
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Annual Meeting (Continued from page 24) 


Others taking part in the discussion included R. D. Evans, 
Goodyear Tire and Rubber Co. and T. J. Litle, Jr., Evans 
Products. 


Car of the Future 


A capacity crowd attended the Future Car session Tues 
day evening, which followed the brief business session dur 
ing which the annual reports of committees were presented 
without actual reading. The Business session included the 
presentation of the life membership to Past-President H. C. 
Dickinson by President Stout. In accepting the honor, Dr. 
Dickinson indicated that it had been one of the greatest 
pleasures of his life to serve the Society. The Business ses- 
sion was concluded by election of Lee Oldfield, L. J. Grunder 
and P. J. Kent as members-at-large of the National Nominat- 
ing Committee. 

Karl M. Wise was chairman of the professional session, 
and introduced the four speakers in the following order: 
Austin Wolf, Herbert Chase, A. E. Northup and W. B. 
Stout. Each of these men gave his impressions of the future 
car. 

Austin Wolf imagined himself several years in the future 
and looking back at 1936 cars in the light of cars supposedly 
in existence at the future date. This gave him an opportunity 
to contrast the 1936 model with the new type with its nu 
merous improvements in general design as well as in many 
details of construction. Among the items which Mr. Wolf in- 
dicated are incorporated in the future car as he visualized it 
were: Freedom from protruding parts, welded unit frame and 
body, extensive use of plastics in body construction, air con 
ditioning, improved coloration, better space utilization, super 





R. H. 


1933, Was presented with a life membership at the 


In the 17 years that he has been a member of the S.A.E., 


charged engines with rotary valves, use of overdrives, in- 
dependent suspensions at rear, multiple-disc brakes and 
simplified control elements. 

Herbert Chase, in his paper entitled “Tomorrow’s 
Barouche”, stated that most of the indictment of recent car 
construction which he laid down in his 1933 Annual Meeting 
paper still stands, though improvements in riding have been 
effected. He restated this indictment with emphasis on the 
need for much better streamlining and for devoting more 
space to use for passengers and luggage and less to mechani- 
cal parts. He also advocated rear engine location, a self- 
contained and self-supporting body needing no chassis frame, 
a three-point mounting of the complete car above the running 
gear and the use of progressive leaf springs, among other 
desirable features. 

Mr. Northup devoted much of his paper, “The Motor Car 
Produced Under Ideal Conditions”, to indicating what he 
thinks designers might do if freed from the many precedents 
and handicaps with which they are commonly surrounded. 
He mentioned the desire to be free from the limitations of a 
chassis frame in designing the body and of making it look the 
way he thinks it should without other limitations now almost 
universally encountered. Many units, long treated separately, 
should now be combined, so far as exterior appearance is 
concerned, into one blended mass. Interiors should be 
treated somewhat as a living room might be and air con- 
ditioning should be included. The designer wants to turn 
out “a creation of harmonious beauty, comfort and safety”, he 
said. 

Mr. Stout had no prepared paper, but spoke extemporane 
ously on the text, “Functional Answers to Art Problems”. 
The artist’s design, he indicated, is just as scientific as the 


Gets Life Membership 


C. DICKINSON, president of the Society in 


business session on Tuesday evening. 


Dr. Dickinson has served the membership and the auto- 
motive industry with an effectiveness possible only because 
of the unusual variety of his capabilities. 
Long recognized as one of the country’s leading scien- 
tists through his achievements as chief of the heat and 
power division of the National Bureau of Standards, Dr. 


| Dickinson in recent years has given serious attention to 


| Dr. H. C. Dickinson 


economics as well. In his presidential inaugural address 


in 1933 he stressed the fact that “we should get nowhere 
in science or engineering if problems were handled in the manner in which economic problems 


always have been handled.” 





The Society is fortunate in Dr. Dickinson’s maintenance of interest in its activities which he 
has manifested by continuing to give liberally of his time in helping to carry forward the work 
of many of its important technical committees. 
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Miller McClintock, director, Harvard Bureau for Street 

Traffic Research, told the Traffic Safety session that 

“today the truck driver is the gentleman of the road.” 
Harold Youngren is presiding. 


engineer's and takes into consideration equally definite rules. 
He made it clear that he considers streamlining of the least 
importance, whereas eye appeal is of greatest importance in 
effecting sales, as it is hard to make sales on any other basis 
if the eye is not sold. To illustrate his contentions, he de- 
scribed the design of the Scarab car, indicating how it had 
been developed on a functional basis, how it gave plenty of 
interior space on a comparatively short overall length and 
how and why various features of construction had been 
worked out as they are. He also told of excellent perform- 
ance in various tests during which the car has been driven 
for long distances at high speed and was subjected to other 
severe conditions. 

Lowell H. Brown, Jaray Streamlining Co., opened the dis- 
cussion by saying that few subjects are more controversial than 
streamlining. There is no way to evaluate streamlining with 
accuracy without knowing the air resistance coefficient. For 
this reason he suggested a “streamline rating” based on the 
coefficient and obtained by multiplying the resistance coef- 


ficient, as determined by wind-tunnel test by 10,000 to make. 


the results whole numbers. He then showed slides which 
indicated that the proposed rating would give numbers vary- 
ing from 5 to 20 for road vehicles and 5 to 50 in the railcar 
field. He also gave a table showing the savings in fuel and 
other costs which, he said, can be realized when a low stream- 
line rating applies. 

F. K. Glynn introduced as discussion the opinions of sev- 
eral persons, most of whom are laymen, on the performance 
of 1936 cars. Improvements noted included better starting, 
better riding on some roads and less pitching. Unfavorable 
factors include poor driver vision, inaccurate speedometers, 
and greater effects from certain road inequalities. Recom- 
mendations for improvement included a standardized drilling 
for dash to permit easier installation of heaters, refinements 
in gear shifting, more automatic chokes, more rheostats on 
instrument lamps, easier steering with fewer turns of steer- 
ing gear and more comfortable drivers’ seats. 

Lee Oldfield cited several unfavorable results secured with 
racing cars in which efforts at streamlining had been made, 
saying that the drivers had abandoned certain streamline fea- 
tures despite increase in speed which had been secured. 
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Murray Fahnestock recommended the use of six wheels 
on large cars as a step toward greater comfort in riding and 
improved braking. Doctor Dickinson indicated that a simpler 
control, preferably involving only a single motion, is among 
the ideals which might well be kept in mind. 

In response to a question about the possible advantage of 
having driving lights mounted above the body of the car, 
Chester S. Ricker indicated that experiments showed them 
to afford less satisfactory vision, especially for fast driving 
and that the coming of softer front springs had overcome some 
of the disadvantages of tilting with a full back-seat load for- 
merly encountered. 

Arthur Paige stated that he favored the use of more com- 
pact engines and thinks it a mistake to put engines far for- 
ward, as in current models, since it makes steering harder. 
He indicated that air cooling should not be counted out. He 
also agreed that many disfiguring scars and other injuries 
might be avoided by eliminating projections on instrument 
boards and other interior surfaces as Herbert Chase suggested. 

Mr. Stout, in response to a question about weight reduction 
with the type of construction used in the Scarab, said that 
some reduction was brought about by throwing away un- 
necessary parts, but with many parts purchased as standard 
units from outside makers, and with some increase in the 
weight of metal covering, little net gain was realized. There 
is need for lighter and more compact engines and no doubt 
but that air cooling, with engines running at higher and more 
efficient temperatures than with water cooling, is feasible 
even with rear engine mounting, Mr. Stout added. 

Other authors who presented papers at this session were not 
given an opportunity to close the discussion. 


Cylinder Wear 


A highlight of Wednesday’s sessions of the Annual Meet- 
ing was an all-day symposium on the subject of cylinder wear 
and its related factors. Both the morning and afternoon ses- 
sions were under the chairmanship of S. D. Heron. 

At the morning session the first paper was one prepared 
by S. W. Sparrow and T. A. Scherger, both of Studebaker 
Corp. Mr. Sparrow presented the paper. At this same ses- 
sion a paper prepared by G. C. Williams, Director of Re- 
search, Institution of Automobile Engineers, England, was 
read in Mr. Williams’ absence by T. B. Rendel. A third paper 
by G. D. Boerlage, Bataafsche Petroleum Mij., was read in 
Mr. Boerlage’s absence by L. E. Hebl. 

At the afternoon session, a summary of findings in the air- 
craft industry was presented by Robert Insley, of United 
Aircraft, followed by a comparison of wear and ring sticking 
tendencies of automobile, bus and aircraft engines by C. M. 
Larson of Sinclair Refining Co., and a paper on the effect of 
gas pressure on piston friction by M. P. Taylor. 

Considerable difference of opinion existed apparently, as 
indicated through the discussion as to the relative importance 
of corrosion as a contributing factor to cylinder and piston ring 
wear. Mr. Sparrow’s paper laid particular stress on the im- 
portance of removing and keeping all dirt out of the lubricat- 
ing oil, the increase in cylinder and ring wear in the presence 
of dirt being quite strikingly demonstrated by his charts of 
experimental investigations. 

Mr. Williams on the other hand emphasized the importance 
of wear due to corrosion at low temperatures. In his paper 
he also stated the surprising finding that less wear had been 
found during warming up periods when rich mixtures were 
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used than with leaner mixtures. He explained this as pos 
sibly being due to presence of lesser amounts of carbon dioxide. 

Other points brought out by Mr. Williams were that oiliness 
of oil in tests abroad reduced corrosive wear but increased 
abrasive wear, and that wear of the top ring (shown by Mr. 
Sparrow to be the greatest contributor to cylinder wear) was 
reduced by reducing skirt clearance—and presumably reduc 
ing piston “tipping” thereby. 

Another point bearing on corrosive wear was brought out 
by Mr. Boerlage who stated that the addition of water to fuel 
increased wear materially only at small percentages of addi 
tion—up to around 2 per cent, but that with these low figures 
wear was quite markedly increased. 

As to the location of maximum wear in cylinders, there 
seemed to be considerable argument. James Mehlhone, Micro 
matic Hone Co., said that his findings indicated that maxi 
mum wear occurred toward the intake valve when dirt was 
present in the air. Joseph Sunnen, Sunnen Products Co., on 
the other hand stated that he had found that wear in old 
engines seemed to be at a maximum opposite the intake valve. 

There was considerable argument and difference of opinion 
as to the necessity for accurately tightening down cylinder 


head studs to prevent block distortion. Other contributing 


and mentioned factors included the question of thermal dis- 
tortion as brought up by Austin Wolf. 

A. L. Nelson, of Bohn Aluminum and Brass Corp., in a 
prepared discussion attacked the practice of providing oxide 
coatings on aluminum pistons, designating such practice as 
similar to using a “crutch”. Mr. Nelson said that they had 
also found cases of top piston ring wear markings which ap- 
parently had been started on the skirt, transferred to the 
bore, and from there to the top rings. 

C. E. Emmons, of the Texas Co., said that their experience 
had indicated that increase in oiliness of lubricating oil did 
not decrease engine wear. Eliminating the rocking of the 
piston due to rod angularity, etc., had been found of material 
value in reducing wear, according to Mr. Emmons. 

Inevitably, of course, the question of the conditions under 
which various investigations were made were questioned as 
possibly indicating reasons for different findings. Higher 
rate of wear findings by B. E. Sibley of Continental Oil Co. 
in fleet tests than were found by Mr. Sparrow were thought 
to be attributable to the greater shortness of the runs and 
frequent starts, although run under conditions of virtually 
no dust. Mr. Sibley stated that they had found addition of 
a neutralizing agent to oils helped materially in reducing cyl- 


The Engineering Display and Some Interested Groups Who Saw It 
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inder wear. Mr. Sparrow admitted that the addition of 5 
per cent lard oil cut the wear factor in half in some of their 
tests. 

Ralph N. DuBois of Lycoming Mfg. Co. in a prepared 
discussion stated that mirror finish of cylinders reduces re- 
moval of ring material during run-in, with resultant decrease 
in metal “chips” in the oil. He checked closely with Mr. 
Insley’s summarized findings that trick rings and expanders 
do not help the wear situation in aircraft engines. 

An important point brought out by Mr. Insley in his paper 
and corroborated by others was to the effect that dry wear 
tests seem to have considerable significance in predicting be- 
havior of materials in engines. 

C. M. Larson in presenting the paper prepared jointly by 
himself, W. G. Ainsley and M. Fairlie of Sinclair Refining 
Co., stated that tor cars in normal service oil changing periods 
with good oils might well be limited to the time indicated 
as desirable for adequate elimination of “ash”, adding that 
highly stable oils of today did not of themselves require fre- 
quent changing. 

Mr. Taylor in his paper stated that oil viscosity changes 
bore a marked relation to changes in cylinder friction when 
affected by jacket temperatures but did not affect the rate of 
friction increase brought about by changes in gas pressures 
and speed. 

R. W. A. Brewer ventured the opinion that blowby, char- 
acterized by several speakers and discussers as an important 
contributor to cylinder wear, was caused largely by cylinder 
distortion. 

Mr. Insley did not agree with Mr. Brewer, stating that in 
aircraft engines, at least, out-of-round was not found to be 
important but that tapering of barrels is important in reduc- 
ing wear. 

Nitrided barrels came in for discussion also with some 
difference of opinion as to whether the gain justified the cost 
A. L. Beall, Wright Aeronautical Corp., ~mphasized_ that 
nitrided barrels reduce corrosive wear in addition to reducing 
abrasive wear as pointed out by Mr. Insley. 

Ring width and its influence on wear also came in for dis- 
cussion with some differences of opinion. Mr. Beall stated 
that tests on rings four times normal width showed increased 
wear on corners and more easily scratched faces. 

Mr. Sibley stated that in making wear tests they found it 
desirable to hold engines at checking temperatures for 24 
hours prior to measuring. 

Mr. Taylor claimed that piston friction is lower with Diesel 
than with Otto cycle engines. 


WModern “ody Trends 


Two excellent and unusual papers dealing with body design 
and construction made the Passenger-Car Body session of 
unusual interest, although it drew a smaller audience than 
some others. The first paper was by E. L. Allen, Auburn 
Automobile Co., who described the body construction 
employed in the new Cord front-wheel-drive car. As 
the paper explained, this body is a self-contained and self- 
supporting unit having its own frame and being independent 
of the stub chassis frame which is subsequently attached to 
the front end but does not carry the body as does the con- 
ventional chassis. This construction is facilitated, the author 
said, by the front drive which, of course, requires no propeller 
shaft under the body and which employs a dead rear axle. 
Objectives of the design included the development of a body 
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A 1936 model of the International Exhibit 
featuring personalities and activities of our 
overseas members was on display at the rear 
of the main meeting room throughout the 


week of the Annual Meeting. 





which would be safe, comfortable, adequately streamlined, 
well-proportioned and generally pleasing in appearance. 

In discussion Leo L. Williams asked about the relative cost 
ot door hanging, roof assembly and the cost of solder, as com- 
pared to a conventional type of body; and also as to relative 
weights and the reason for absence of a water shed over the 
doors. Mr. Allen replied that door hanging costs about 20 
cents more per car than for a conventional design, but is 
offset by less expensive hinges and is facilitated by an adjust- 
able plate to which hinges are fastened. Roof assembly saves 
about $1.75 to $2 partly because chicken wire, wadding and 
certain other elements of a soft root are eliminated. About 
3 lb. of solder are required now but it is expected that this 
can be reduced to 2 lb. As compared to an Auburn body of 
about the same size with its proportionate share of frame 
weight, the Cord body weighs about 5 lb. less, or approxi- 
mately 1100 lb., including paint and trim, as well as some 
equipment not used in the Auburn body. Absence of a 
water shed improves appearance and has given no more 
trouble from rain water than is common in bodies with a 
drip molding. 

In response to a question as to the relative noise with the 
Cord body, Mr. Allen said it was the quietest they had ever 
built. Quietness is promoted by coating the entire underbody 
with a heavy layer of paint which contains some rubber. The 
same coating is used under fenders and inside wheelhouses, 
the latter being ribbed, not to prevent drumming but to 
increase stiffness, as no kicked-up frame is employed. Wind 
noise is minimized by the use of a door construction which 
brings the glass closer to the outside face of the door than 
commonly. 

A question was asked about the use of a dovetail on rear 
doors and Mr. Allen replied that none is used. Instead there 
are hardened wedges on top and above the wheelhouse. These 
have the advantage that the door acts to stiffen the assembly 
or body side. 

One discusser, indicating that some two million sets of tire 
chains were sold last year, made a plea for constructions which 
permit of easy applications of the chains because they are 
essential for safety under some ‘conditions and are required 
by law in some states for some classes of vehicles. The 
chairman complimented the author on the window design 
in front doors which permits of a ventilating opening without 
using a special type of regulator. 

I. L. Johnston, in his paper, “Problems of Radical Body 
Design”, gave an instructive treatise on the functional design 
of bodies with special reference to the Scarab body illustrated 
in a motion picture which followed the paper and by sketches 
which the author drew. He pointed out how the rear engine 
mounting adds to space available for passengers and told how 
the body is designed to bring eye appeal as well as to incor- 
porate needed functional features. Interior design, he said, 
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There were few empty chairs at any of the technical sessions this year. 
sessions and new high peaks of interest were manifested by the size of audiences throughout the meeting. 


should influence the should not be 


exterior appearance but 
the result of an exterior design. 

Discussion of this paper consisted largely of questions about 
various features and explanations of the design in which Mr. 
Stout joined with the author. Mr. Johnston said that the 
blind area at the rear is small, as there is vision through the 
quarter windows as well as through the rear window. Frank 
S. Spring, Hudson Motor Car Co., read portions of a written 
which he had prepared and to which Mr. Stout 


part. He asked what unsoundness in the present 


discussion 
replied in 
car gave rise to the new design. Why, he queried, when the 
average number of persons who ride in a car is two, is so 
Mr. Stout said 
that the Scarab is no longer than the Terraplane but that the 


much space as the Scarab provides needed? 


added room inside gives an opportunity to move about and 
adds to comfort in other respects. A rear engine, besides re 
ducing heat and odor problems, permits the driver to sit 
farther forward where vision is improved and accident hazards 
are reduced. It was explained that seats have cushions of two 
heights which are interchangeable and so fit drivers and pas 
sengers of different stature. 

\nother speaker said that the rear engine car is a new type 
of development which should have started long ago, but he 
considers it inferior to a front drive in some respects, espe 
cially as the latter gives better weight distribution, and 
greater safety. Mr. Stout differed in this regard, saying that 
front drive by adding weight at front makes steering hard 
and also loses traction in front when climbing hills. Safety, 
he contended, had been demonstrated, so far as a rear-engine, 
rear-drive is concerned by the long high-speed trips which th« 
Scarab has made, and which have proved its roadability. 


“production “Practices 


At the production session on Wednesday, J. C. Fox’s paper 
on “The Place of Die Castings in Automotive Design” was 
read by Charles Pack, vice-president, charge of research, 
Doehler Die Casting Co., Toledo, in the absence of the author, 
who was ill. In tracing the development of zinc-base die cast 
ings, Mr. Fox indicated that the greatest single factor con 
tributing to stable castings free from intercrystalline oxidation 
was the development of zinc of 99.99 per cent purity through 
the use of the Tainton electrolytic process. Contamination 
from tin, lead and cadmium is most to be feared. 





Attendance exceeded 450 at four separate 


In treating aluminum castings in his paper, Mr. Fox indi 
cated that anodic treatment of the surface is becoming increas- 
ingly more general in use. Such a surface is capable of 
absorbing aniline dyes or mineral pigments, permitting a 
variety of color combinations. Mention was also made briefly 
ot the pressure die casting of brass and of magnesium-base 
die castings. 

In the discussion that followed, W. M. Pierce, New Jersey 
Zinc Co., explained that only a limited number of the possible 
zinc-base alloy compositions are actually useful. An alloy with 
a minimum of copper and magnesium, and with a minimum 
of aluminum, for example, would not be stable. He also called 
attention to the fact that Alloy XXIII had not been available 
at the time the original A.S.T.M. exposure tests were started 
and hence was not included among the successful alloys. Sub- 
sequent tests showed it to be free from intercrystalline oxida- 
tion after five years’ aging. As to finishes, it is not widely. 
enough appreciated that only heavy electroplated coatings will 
give satisfactory service. Enamels are now also available that 
are satisfactory if applied on a properly prepared surtace. 

Herbert Chase described a die cast window crank that had 
been coated with cellulose acetate, 0.050 in. thick, by an injec- 
tion molding process. To the natural beauty of the molded 
material was added the strength of the die casting. This 
Australian development, though expensive at present, per- 
mitted color possibilities not available in a plated finish. Mr. 
Chase also described a natural resin finish that gave an im- 
pervious coating, obtained either by dipping or spraying. 

In replying to some of the questions raised, Mr. Pack ex- 
plained that the future of the die-casting industry depended 
largely upon die steel developments. The melting point of 
aluminum is above the critical point of all steels, but the 
problem has been solved to the extent that a die life of up 
to 350,000 shots is now possible. 
brass varies from 10 to 50,000 shots, depending upon the sec- 
hardly satisfactory. 


Die life in pressure casting 
tion Attempts to use beryllium bronze 


as a die material have ended in failure. Cracking along the 
grain boundaries occurs after 100 shots. 
further consideration as a 


Cellulose acetate 1S worthy of 


finishing material. It has a pleasing color and makes a good 
combination with die castings. Being a thermo plastic, it 
can be readily handled by injection molding. On a cost basis, 
however, it cannot compete with chromium plating. 


Savings in die costs by using cast materials are exaggerated. 
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A lot of hand finishing is always required, and defects may 
show up in the casting after 60 per cent of the work is per- 
formed. Besides, the problem of fitting core and ejecting 
pins is still present. Cast alloy steels have never been suc- 
cessful. They are subject to etching and erosion effects, even 
with zinc-base alloys. 

How a wide variety of owner options can be scheduled on 
a production basis was the subject of a paper presented by 
V. P. Rumely, superintendent, Hudson Motor Car Co. “To- 
day, we have such a wide variety of options that it would re- 
quire a bank of over a million cars for most producers in 
order to have on hand one of each type of option combina- 
tions. Any plan set up to build cars on short notice with 
any options desired must be predicated on close cooperation 
between sales and purchasing departments”. At the Hudson 
plant, a ten weeks’ advance schedule is compiled by the sales 
department in the form of weekly estimated totals for each 
model and type. Changes in the schedule require quick 
action on the part of purchaser and supplier. Overnight de- 
livery by rail or truck from distant points has helped greatly 
in this problem. 

Hudson has storage space for three hours’ car building. To 
ship this way requires the grouping of four cars comprising 
a load into a period not exceeding two hours overall on the 
car building line. This means that the planning department 
must give full consideration to the amount of labor involved 
in each car or body, so as to have a uniform load on the as- 
sembly line. The use of Teletypes stationed at strategic points 
is an indispensable adjunct to the whole setup, and Hudson 
was the first to make use of this method of dispatching. 

In answering some questions raised from the floor, Mr. 
Rumely explained that the restricted storage space has tended 
to eliminate trouble, because shortages or defects result in 
“heat” immediately being applied to the departments re- 
sponsible. In the example of major repairs being necessary, 
it is always possible to hold open a box car until the Jast 
assembly arrives. Schedules are based on actual car orders, 
and changes are seldom necessary. Initial manufacturing 
troubles and suppliers’ difficulties may “gum up” production 
at first, but the plant settles down inside of a month. Oc- 
casionally one department may be run at night to compensate 
for a ‘shortage. 

Mr. Rumely saw merit in the “blanket” order as against 
the “firm” order, since the former simplifies the problem of 
sending out releases, and a constant check is not required. 

R. B. Schenck, chief metallurgist, Buick Motor Co., treated 
the subject of the metallurgy of transmission gears so ex- 
haustively that there was no discussion from the floor. He 
indicated that Buick is using a new method of hardening high- 
carbon gears in a controlled atmosphere furnace, in place of 
the well-established cyanide treatment. A continuous gas- 
fired muffle furnace is used. Gears treated this way show 
increased Rockwell hardness and toughness superior to 
cyanided gears. Distortion is also lessened. A case averag- 
ing 0.006 in. in thickness is obtained from the absorption of 
hydrocarbons in the atmosphere. Buick employs a steel identi- 
cal with S.A.E. 3145, except that the carbon range is held to 
5 points. 


On Friday evening, the Production Activity cooperated in 
a joint session with a section of the American Welding So- 
ciety. Two papers were presented, both by representatives of 
P. R. Mallory & Co. One, by F. R. Hensel, dealt with “Physi- 
cal Chemistry of Arc Welding”; the other, by E. I. Larsen, 
with “Fundamentals of Spot Welding”. 
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Engine Improvements 


L. P. Kalb presided at the Engine session Thursday morn- 
ing and the two speakers faced a large audience. In the first 
paper, P. M. Heldt, engineering editor, Automotive Industries, 
dealt with “Engine Roughness—Its Cause and Cure”. He 
said that the term “roughness” denotes transverse synchronous 
vibrations of the crankcase or engine block. The designer 
should seek a structure which offers maximum resistance to 
such vibration or to lateral deflection, consistent with mini- 
mum weight. His analysis then showed how this has been 
or can be done. 

Alex Taub opened the discussion by saying that Mr, 
Heldt’s paper is correct as far as it goes or could go without 
the laboratory facilities which the author does not have, but 
the subject needs consideration in the light of experimental 
evidence. 

Dimitrius Gerdan, in a written discussion, showed how the 
problem of reducing roughness had been approached and 
improvement gained by stiffening the cylinder block with a 
full length jacket wall and making various changes in the 
crankcase, including the use of box sections at bearings, suit- 
able ribbing and large fillets. 

Prof. P. H. Schweitzer indicated that a better definition of 
the term “roughness” might well be considered, because, if 
it includes only vibrations of certain forms, engines with op- 
posed pistons in the same cylinder might be considered free 
from roughness because they have no cylinder heads which, 
in the ordinary engine, may be a factor in roughness. 

In closing the discussion, Mr. Heldt indicated that he 
realized the advantages of some of the stiffer structures men- 
tioned by discussers but had not had access to the facts about 
the designs mentioned when preparing his paper. He said 
that the method of reinforcing the top wall of the crankcase 
and tying it to heavily ribbed bearing supports appeared to 
be excellent. Roughness, he indicated, might include any 
type of vibration other than that caused by detonation. 

Alex Taub presented the second paper under the title, 
“Fuel Consumption”, which he called an elusive subject. 
(This paper is printed in full, beginning on page 66, Trans- 
actions Section of this issue.) 

In the discussion, Lowell H. Brown stated that there is, in 
his view, one very big “rabbit” which is especially beneficial 
in reducing consumption at high speed, namely that of lower- 
ing air resistance by really good streamlining of the car. Mr. 
Brown showed slides illustrating cars with low “streamline 
rating” which, though fairly conventional in appearance, he 
stated would reduce consumption by as much as one-third 
at high speed. F. H. Dutcher submitted a written discussion 
which was read in his absence and in which he advocated the 
use of actually dry mixtures as an aid to fuel economy. To 
this Mr. Taub replied that the use of a dry gas will not make 
the mixture for maximum economy at part throttle the same 
as required for full throttle and maximum power, which he 
believes is necessary. Perfect distribution he called a “will- 
o’-the-wisp” which does not yield large gains in economy. If 
higher volatility means better “burnability” or makes possible 
the use of mixtures the leanest that will burn, some gains 
might result. 

F. C. Mock, Eclipse Aviation Corp., stated that some of his 
work had shown results in line with those secured by Mr. 
Taub. He indicated that much might be gained by using 
more single-cylinder engines for test work, thereby eliminating 

(Continued on page 58) 
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under all conditions of driving, we are convinced that a correctly mated SPOKE 
Gear will exceed 75,000 miles of satisfactory service. 


"Studebaker" knew it when they standardized on Celoron SPOKE Timing Gears. 
They have had no reason to regret the choice. 


Celoron Spoke Gears Are: 


ls The SP OK E design enables them to absorb high frequency 
Resilient tooth impacts easily. The spokes flex readily under shock. 
Vibration—communication between rim and hub—is reduced 60%. 


Stro There is no loss of strength. Laboratory tests show their factor 
ng of safety between 8 and 9. Field tests prove that they outlast 
the bearings of the motors they time. Service experience fixes their increased life 


as high as 60%. 


Silent Of great importance to any motor is the quality of silence. At top 
speed, under full load, the sound of a Celoron SPOKE Gear 
and its mating pinion is inaudible. 


We are ready to cooperate with you at any time, in every way. Let us help you 
design a Celoron SPOKE Gear into that new motor. 
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Smart to be seen in . . . smarter to 
buy ... the new 1936 Studebaker is 
the greatest of all the great cars in 
Studebaker history. It's been styled 
by gifted Helen Dryden .. . offers 97 
advancerrents not combined in any 
other car. 
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distribution problems. Good economy is general in engines 
having high manifold vacuum and poor in those with low 
vacuum, and manifolds in which the flow reverses give poor 
distribution. 

Arthur Paige pointed out the advantages of lower car 
weight, higher gear ratios and higher engine speeds, saying 
that mileage as high as 80 m. per gal. had been secured. He 
advocated constant compression arrangements and said that 
metered injection into the inlet manifold might bring better 
economy. 

In closing the discussion, Mr. Taub said that the “styling” 
type of had yielded no economy, but that if 
Mr. Brown could sell the type of effectively streamlined cars 
he had shown and they actually reduce consumption of fuel, 
the engine and other changes advocated in the paper would 
still produce beneficial results over and above that gained by 
other means. 


““ 4 bd ”> 
streamlining 


He dismissed the suggestions regarding con- 
stant-compression engines as being too uncertain we present 
limited knowledge. It is useless also, he feels, to discuss dry 
gas, as it is never secured. 
“still around the corner”. 


Transmission improvements are 
What is wanted and possibly avail- 
able is considerable improvement without radical change and 
there are indications that it may be in sight. 
’ ene ’ 
Simplified Girplance 

In the first paper at the Thursday morning Aircraft ses- 
sion, at which Peter Altman presided, Fred E. Weick, 
N.A.C.A., described some of the technical features of a de- 
velopment looking toward an airplane having characteristics 
thought to be more suitable for general private use. The fea- 
tures included a stable three-wheel or tricycle landing gear 
with a castering steerable front wheel, means for obtaining 


satisfactory lateral stability at all speeds, glide control flaps 
facilitating the approach to a landing and the elimination of 


| one of the three air controls as the result of his flight trials 
| on the W-1 airplane, recently purchased by the Bureau of Air 





Commerce. 

Mr. Weick concluded that each of these features is a help 
in making flying both simpler and safer. 

Several "discussers, including Prof. George Higgins, of De- 
troit University, B. L. Springer, of Ann Arbor, and Frank S. 
Spring, Hudson Motor Car Co., asked various questions about 
the effect of the center of gravity location and changes in the 
center of gravity location with variations in loading on the 
landing and take off performance with the tricycle landing 
gear. Mr. Weick stated that the location of the center of 
gravity with respect to the rear wheels is of critical importance 
and that application to certain cases might be difficult. No 
difficulty was experienced, however, in finding an entirely 
satisfactory location in the case of the W-r. 

Professor Koppen discussed the flying and handling char- 
acteristics desirable in an airplane suitable for general use by 
unskilled pilots, suggesting in particular that the natural 
period of any flight oscillations should be not less than 15 sec. 
and should damp to less than one oscillation. He suggested 
also that for the landing condition, parasite drag to increase 
the glide steepness be added as the elevator control is pulled 


| back, and that the stick forces for rapid control deflection be 


| 
| 


made heavier than normal, if necessary, by means of hydraulic 
damping. 


Prof. E. A. Stalker, of the University of Michigan, agreed 


that good damping to oscillations was desirable, but he did 
not consider Professor Koppen’s relation between rolling and 
(Continued on page 60) 
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MPERATIVE in many automotive applications, and as 

a solution of vibration problems everywhere, the 

Dardelet Self-Locking Screw Thread is rapidly receiving 
increasing acceptance in many fields of industry. Having 
long since passed the experimental stage with gratify- 
ing success, Dardelet threaded parts are now supplied 
in production quantities to satisfied users in many lines 
by an impressive list of Dardelet licensees embracing 
many of the leading bolt, nut and screw manufacturers 
throughout the country. 
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With the Dardelet thread the necessity of any auxiliary 
locking device is eliminated. The economies thus obtained 
are augmented by the time saved in the installing of 
such devices. 
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yawing moments given by the ailerons and by the airplane’s 
motion in sideslip a sufficient criterion. Professor Koppen 
explained that his relation represented a minimum require 
ment. Professor Higgins agreed that maneuverability and 
controllability are distinctly functions of the dynamic stability, 
but he stated that the static stability is important and should 
not be neglected. He disagreed with Professor Koppen’s in- 
clination to increase the yawing moment due to yaw by in- 
creasing the size of the vertical tail surface, on the ground 
that the spiral stability would be adversely affected. Mr. 
Weick said that he was heartily in agreement with Professor 
Koppen’s stand that quantitative information on stability and 
handling characteristics was needed. The N.A.C.A., he said, 
is engaged in work along this line at the present time. He 
was not certain that he was in agreement with Professor 
Koppen’s recommendation for heavy control forces fo: 
amateur pilots, for he and another inexperienced flyer had 
had no difficulty with quite low stick forces on the W-1, and 
he felt that certainly after one had become accustomed to the 
controls, low stick forces were highly desirable. 

At the afternoon Aircraft session, Thursday, C. H. Chatfield 
was chairman and D. H. Wood, of N.A.C.A., in the first paper 
reviewed the extensive series of N.A.C.A. tests of engine- 
nacelle-propeller combinations located in various positions on 
airplane wings, and illustrated the application of the data 
to airplane design by means of examples. The effect of 
engine size on the overall efficiency was discussed, and a chart 
given for obtaining the nacelle drag for performance esti 
mates The paper deals mainly with radial air-cooled en- 
gines but includes comparison with liquid-cooled engines and 
engines that can be mounted entirely within the wing. Mr. 
Chatfield mentioned the old teaching to the effect that the 
larger the airplane the less efficient, and called attention to 
the fact that Mr. Wood’s paper was not in agreement with 
this idea for it showed that as the size is increased the adverse 
or drag effect of the power unit grows less. Conversely, a 
large number of small power units would be inefficient. 
T. P. Wright told, in connection with the danger as expressed 
by Mr. Wood, of adding small excrescences to an otherwise 
clean nacelle, of gaining 12 m.p.h. on one airplane by placing 
the oil radiator and the carburetor air intake inside of the 
hood of the N.A.C.A. cowling. He asked for more informa- 
tion on the spoiling of lift caused by having an idling propeller 
ahead of the wing. Mr. Wood stated that he had no exact 
figures on idling propellers, but that in one case an uncowled 
engine reduced the maximum lift coefficient 30 per cent. He 
stated also that if the propeller blades were feathered to have 
a pitch angle about go deg. the drag would be very low and 
the effect on lift very slight. John Haines, Steel Products Co., 
asked if there was any information comparing in-line with 
radial engine installations, and Mr. Wood said that for small 
sizes some tests showed the radials to be superior, but that 
this condition might not hold for higher powers. 


Fuel “Performance 


Fuels and Lubricants and Passenger-Car groups joined in 
the Thursday afternoon session under the chairmanship o! 
T. B. Rendel. The first paper, “Relation of Exhaust Gas 
Composition to Air-Fuel Ratio”, was presented by B. A. 
D’Alleva, co-author with W. G. Lovell. In this paper, the 
authors described tests and gave extensive data thereon in- 
tended to establish definitely the relationship indicated by the 
title. They concluded that the agreement between the ob- 

(Continued on page 62) 
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served and computed exhaust gas composition indicates that 
the basis of the computed relationship, i.e., the values of the 
water-gas reaction equilibrium constant, fuel composition and 
methane constant, appear to be very reasonable. 

Charles D. Hawley, Ethyl Gasoline Corp., read the open 
ing discussion prepared by Earl Bartholomew in which it was 
pointed out that exhaust gas analysis is often the only feasible 
means of determining air-fuel ratio. Details concerning the 
round-edge orifices mentioned in the paper were given in 
this discussion and the limitations of certain forms of gas 
analysis apparatus were pointed out. Prof. R. L. Sweigert, the 
next discusser, showed a slide of and described an Oswald 
chart from which it is possible to determine the air-fuel ratio 
quickly when certain other factors, such as the CO, content 
of the exhaust gas, are known. 

L. J. Grunder, Richfield Oil Co. of Calif., mentioned cer 
tain tests in which gas analysis was employed as a guide in 
carburetor adjustment when trying a new type of fuel. He 
said, among other things, that it had not proved possible to 
secure correlated results as between tests made by exhaust gas 
analysis of samples secured when standing in the garage, as 
compared to those taken on the road when carburetors of th 
reed type were employed. Gilbert Way, of Chrysler Corp., said 
that the deviation between observed and computed results 
mentioned in the paper might not be a result of imperfect 
distribution, as indicated, since the deviation was large when 
the conditions as to heat were such as to give better rather 
than poorer distribution. Prof. C. F. Taylor added that 
distribution might not be the cause of deviation, as N.A.C.A. 
tests on a single cylinder engine had, as he recalled it, shown 
similar deviation. The author admitted in closing that fac 
tors other than distribution may account for the deviation and 
Alex Taub indicated that there are many which might ac- 
count for it especially with conventional carburetors as they 
are. 

Prof. R. L. Sweigert presented the second paper, “Thermo 
dynamics of Volume Distribution”. He described a method 
for making the required computations based on theoretical 
considerations. He named thirteen conclusions and said that 
a “comparatively simple” method of combustion study had 
been set up. 

In discussion, Alex Taub said that though appreciative of 
the author’s work, he feels that his method, as well as many 
others based on thermodynamic considerations and computa 
tions, is so long and tedious as to be of little use to the eng! 
neer, especially when a much more rapid and quite satistac- 
tory experimental method involving the cutting of spherical 
sections from a plaster cast of the combustion chamber 1s 
available. There is, he indicated, too much speculation, and 
too many “slippery” constants are involved in methods such 
as the author described. 

William Samuels read a lengthy discussion in which he 
criticized the author’s methods but commended certain phases 
of his calculations which he termed “ingenious”. 

R. N. Janeway, Chrysler Corp., said that he thinks the 
author goes a long way around to arrive at his conclusions, 
but indicated that Mr. Taub’s disposition to “laugh off” the 
value of thermodynamic calculations is not justified, especially 
as the experimental method he uses was arrived at initially 
as a result of work of this kind. Austin Wolf stated that 
automobile engine cylinders are small and involve rapid tem- 
perature changes which are being further accelerated by 
copper inserts in some head castings and this may have im- 
portant effects upon the volume distribution. 

(Continued on page 64) 
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HOOF GOVERNORS 


Scientific instruments developed and perfected by this 

company... on which patents are pending . . . permit 

the faster development of governors for any type or size 
’ of engine requirement. 


These advanced tools of science enable us to measure 
torque of the butterfly valve and to perfect spring 
calibration within a few hours’ time. . . eliminating 
the costly time-consuming “‘cut and try’’ methods 
used for years. 


Governor regulation can be developed for both indus- 
trial and automotive engines to within 5%. This close 
regulation can be maintained in production, as well as 
on dynamometer samples, because of the cantilever 
spring construction . .. and makes it possible to reproduce 
exactly the original samples in tremendous quantities. 





Ample manufacturing facilities and financial resources, 
plus complete patent protection, place the Hoof 


Products Company in an enviable and exclusive posi- 
tion in the industry. 


A. C. H. Seal-Type Governor 


HOOF PRODUCTS COMPANY, 162 No. Franklin St., CHICAGO, ILL. 
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Some Horses 
Are 


More Manageable 


Than Others 


Co-Dampers have been developed 
to stop the pitching and side sway 
which came into being with the 
introduction of the soft, bump- 


swallowing, modern springs. 


Co-Dampers attach to and co- 
operate with the present hydraulic 
shock absorbers, and are adjust- 
able to exercise just the gentle 
restraint needed to stabilize the 
car body against these uncertain 
motions and to cause the wheels 
to hug the road. Thus a car 
is rendered more manageable 
under all conditions of road and 


curve. 


President 


JOHN WARREN WATSON COMPANY 
PHILADELPHIA = 


PENNSYLVANIA 
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(Continued from page 62) 


Gircraft Grgines 


Robert Insley presided at the Friday morning Aircraft ses- 
sion and the first speaker was E. T. Allen, who took as his 
subject “Fuel Consumption: The Operator’s Viewpoint”. He 
said that operators generally are suspicious of fuel economy 
measures because past experience shows that they have brought 
decreased reliability and increased maintenance. 

Raymond W. Young, Wright Aeronautical Corp., in the 
second paper, “Air-Cooled Radial Aircraft Engine Perform- 
ance Possibilities and Means for Obtaining Optimum Fuel 
Economy in Flight Operations”, gave particulars about the 
fuel consumption with various settings, showed the Cambridge 
mixture regulator and its application, and described various 
changes made in combustion chamber design, valves and 
spark-plugs. He dealt also with a carburetor and other equip- 
ment in which automatic regulation of fuel mixture is under- 
taken, this equipment being described in detail. 

F. C. Mock, discussing Mr. Allen’s paper, showed, without 
giving details of construction, how leaner mixtures than are 
common can be secured and an engine operated in a prac- 
tical way with them though with special provisions for piston 
cooling. One engine has undergone several months of severe 
service at what is believed to be a cruising consumption around 
0.44 lb. per b.hp.hr. Automatic mixture control is desirable 
and service experience with regulators responsive to both in- 
take air pressure and temperature changes will shortly be 
had. Data are needed, however, as to mixture requirements 
when power is maintained at altitudes. Mr. Mock said he is 
optimistic about improvement likely within the next year 
or thereabout. 

Prof. E. S. Taylor described briefly a method of plotting 
curves with brake mean effective pressure as ordinates and 
fuel to air ratio as abscissa and thereby obtaining results such 
as to guide in gaining high economy without undue sacrifice 
in power. This method was suggested, he said, not as a 
substitute for that mentioned by Mr. Mock, but as having 
some. utility. 

A. L. Beall mentioned plug location as a factor which may 
have an important effect upon inflammation. Though the 
location generally selected is satisfactory, it should not be such 
as to mask the plug. The latter is now being placed just in- 
side the bore with good results. Although he said the ex- 
pedient suggested by Professor Taylor is ingenious, it would 
require extra control equipment whereas the need is for 
simpler controls. §S. D. Heron suggested that dependence on 
the gas analysis equipment may lead to wrong conclusions 
when used with fuels of different octane rating. Caution 
should also be exercised in using volume measurements of 
fuels of high octane number, as their density varies consider- 
ably. He added that one prominent European maker of air- 
craft engines is experimenting with masked or recessed plugs 
in anticipation of certain improvements in operation which 
may indicate that such an arrangement has advantages. 

In this regard, Prof. R. L. Sweigert suggested that a pock- 
eted plug might give the advantage of early expansion in the 
combustion chamber, or a large area of flame with beneficial 
effect. 

Mr. Allen said in closing that it may seem easy for a pilot 
to make a maximum power setting, but this is not the case 


| unless he has an indicating instrument, especially on a com- 
| mercial transport machine. There is considerable interest 


(Continued on page 66) 
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OVER-LUBRICATION SOLVED WITH 
NEW ALEMITE “StvcOf" FITTING! 


Now You Can Replace Grease and Oil Cups on Distributors, Water Pumps, ete. 





GUN CCUPLER GUN COUPLER 


J | 


aan | 
——m 


This fitting is known as a There is a plunger (A) inside the fit- 
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=n 
And the lubricant then escapes around 
shut-off” fitting, for when the ting. And the reverse pressure forces the plunger, where it is visible. This in 
bearing is filled with the cor- this plunger upward as shown in dicates that the bearing is filled. And 


rect amount of lubricant, the this diagram. This closes the open there is no danger of forcing the lubri 
reverse pressure shuts off the ing through which the lubricant en cant through gaskets —no need to worry 


lubricant ters the fitting. about over-lubrication. 























PREVENTS BLOWING OUT GASKETS 


Over-lubrication worries are ended! You no longer need to put a single 
grease cup on your cars. For now distributors, clutch release bearings, uni- 
versals, water pumps — every bearing that must be protected from high 
pressure—can be lubricated with precision and safety through these amaz- 
ing, new Alemite “shut-off” fittings. 


CARS ARE NOW COMING 
OFF PRODUCTION-LINES 
WITH WATER PUMPS 

EQUIPPED WITH 


(OP THIS REMARK- 


we ABLE NEW 
RUSS ALEMITE 


“SHUT-OFF” 
FITTING. 


There's no chance of blowing out gaskets, for the instant the correct amount 
of lubricant has been delivered, the back pressure automatically shuts off the 
flow of lubricant into the bearing. On a water pump, for instance, this new 
Alemite Fitting eliminates the possibility of clogging the cooling system, 
because grease can’t get through the water pump packing when this fitting 
is used. 










The diagram above quickly and clearly explains how this new fitting works. 
And this new Alemite “shut-off” fitting typifies the ease and simplicity with 
which Alemite High-Pressure Lubricating Systems solve the lubrication 
problems that increase with the development of modern motor cars. 


ALEMITE—A Division of Stewart-Warner Corporation 
1844 Diversey Parkway, Chicago, Illinois 
6050 Cass Avenue, Detroit, Michigan 


Stewart -Warner -Alemite Corporation of Canada, Ltd., Belleville, Ontario, Canada 
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1 DO AWAY WITH THE 
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LUBRICATION EQUIPMENT  >GREASE cups ! 
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DESIGNERS AND MAKERS of the 
nation’s fastest selling cars select 
Globe Grilles because of the qual- 
ity of Globe workmanship and the 
quicker, easier mounting into shells 


which Globe construction permits. 


THE GLOBE MACHINE & STAMPING CO. 
1235 West 76th Street « Cleveland, Ohio 
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in the possibilities of fuel injection but little encouragement 
in this direction to date. 

Aeronautic activities of the meeting were concluded with 
the Friday afternoon session devoted to three papers relating 
to engines, fuels and carburetor icing, respectively. Opie 
Chenoweth presided and introduced Prof. E. S. Taylor, who 
made a most interesting presentation of his paper, “Eliminat- 
ing Crankshaft Torsional Vibration in the Radial Aircraft 
Engine”, departing largely from the text but giving a most 
lucid explanation of the balancing problem and the exceed 
ingly clever solution which was found and which has since 
been applied to the Wright Cyclone engine in a design which 
the author credits to R. Chilton of the Wright Aeronautical 
Corp. This involves the use of what amounts to a simple 
pendulum attached to and forming a part of the counter 
weight of the engine, but adding no weight to the engine. 
The counterweight is supported on two rollers which are 
loose in holes in both the counterweight and the crank cheek. 
One of the several advantages mentioned in the paper is that 
no energy is converted in the process of eliminating vibration, 
and no springs are required. 

In the absence of W. A. Hamilton, Transcontinental and 
Western Air, Inc., author of the second paper, “Carburetor 
Icing in Airline Operation”, this paper was presented by T. 
Valentine of the same company. This paper describes the 
conditions which bring about icing and the methods which 
have been developed for overcoming icing troubles, includ 
ing some alternatives to the methods now in use. All meth 
ods present some disadvantages, the paper points out, but the 
problem is a major one and appears to justify a thorough 
investigation of the use of fuel injection with the attendant 
elimination of the carburetor and air heating system 

The concluding paper in this session was a report of the 
Cooperative Fuel Research Committee prepared by C. B. 
Veal, research manager, S.A.E., under the title, “Rating 
Aviation Fuels in Full-Scale Aircraft Engines”. This report 
is similar to but slightly more comprehensive than that ré 
cently presented before the American Petroleum Institute. 
The test procedure, says the report, has produced satisfactory 
results. Although the method does not completely simulat 
the conditions by which fuels are judged in service, it is closely 
related to it and provides a degree of accuracy which cannot 
be attained in flight testing. The report gives the results in 
tabular and graphical form. It was presented at the meet 
ing by A. L. Beall. 

The chairman read a short discussion of the Taylor paper, 
prepared by F. L. Prescott, who complimented the author on 
what “is believed to be the most outstanding development in 
the field of aircraft powerplant design in many years”. The 
device, said this discusser, is extremely simple but very ettec- 
tive, having reduced torsional vibration from the order of 
plus or minus one degree to about one-tenth of this value. 
As a result, propeller cone galling has practically disappeared, 
and other important advantages are secured. 

H. K. Cummings, National Bureau of Standards, pointed 
out that the critical temperature is not 32 deg. fahr., but the 
dew point. Changes in fuel volatility may have some effect 
but only a tentative answer concerning such change can be 
made at present. 

E. T. Allen indicated that the chief danger in icing is at 
take-off; it is less when cruising. A serious aspect of the 
problem is that the temperature range between that at which 
icing may occur and that which may cause detonation, with 
attendant serious effects, is quite narrow, perhaps only 15 to 
20 deg. fahr. 
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SAE Obligations Are Opportunities 


to Live Up to Best Traditions 


By Ralph R. Teetor 


President, Society of Automotive Engineers 


HE world in general is undergoing great changes, the 
je of which we do not yet see or understand. 

All professional and business groups are faced with the 
necessity of re-thinking their position, of re-examining their 
past contributions, of sorting out the elements in their life 
that have unchanging worth, of appraising the sources of 
those elements, and of seeing the conditions that are ex 
crescences, that are blocks and hindrances to the realization 
of their best potentialities. Although the need is greater at a 
time like this to hold to a course that can be clearly charted, 
there is always a tendency to wander toward untried and 
novel programs and procedures. To recognize change and 
to seek to make applications under new circumstances, of the 
soundest principles discovered in experience and _scientifi- 
cally tested, is probably the best we may hope to do. 

It is to this latter task that I have addressed myself. If I 
can help even in small degree in formulating a statement of 
our problems so that we may work steadily through to the 
right solutions, I shall be content. Obviously I do not know 
all of the answers. This job requires the best thought of 
many minds. As president I am keenly conscious that the 
success of any administration of the Society’s affairs is mea- 
sured by the extent to which it enables and encourages our 
members to give to the Society that kind of contribution. 

For the purpose of a statement of our problems may we 
not start with a review of our obligations as a Society of 
professional men, to science, to the automotive industry, to 
the public and to education in automotive engineering? 


6s 


a remarkable piece of writing, the 
work of an engineer of profound social 
sense and penetrating vision. . - - ” 


Thus one of our past-presidents has char- 
acterized this presidential address of Ralph 


R. Teetor. 


S.A.E. membership took on new meaning 
for many individuals who heard it pre- 
sented at Mr. Teetor’s inauguration during 


the 1936 Annual Meeting. 


As I conceive them, obligations grow out of contracts, out 
ot powers conferred by law and out of customs. Our Society 
has no contract to do anything for science, for the auto- 
motive industry, or for the public. No legal powers have 
been conferred upon it. But we have established some prac 
tices, customs, precedents and relationships of such character 
and importance that, to me, they seem to constitute deep 
obligations for the present membership. It is in this sense 
that I shall hereafter refer to obligations. Perhaps they are 





Ralph R. Teetor 


March, 1936 
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more nearly in the nature of opportunities—opportunities to 
live up to the best of our traditions. 


Obligation to Science 


Let us admit at once that the conduct of research in the 
fundamental sciences will go on without the aid of any 
organized encouragement. The search for truth is so power- 
ful an incentive to the real scientist that he will undergo 
almost any hardship to pursue it. But what the Society has 
done and can do is to accelerate the rate of advance and to 
free the research specialist from unnecessarily hampering 
delays and obstacles. The Society does this in many ways: 
first, by creating the means by which scientists may, through 
cross-fertilization of ideas, produce a better result and_pro- 
duce it more quickly than would ever be possible through 
isolated efforts alone. 

How often have we all seen the problems with which 
individuals and small groups in laboratories have been wres- 
tling for a long time, quickly, almost casually, solved by put- 
ting them before other individuals and groups of members 
among whom there was varied knowledge of scientific law 
and a wide variety of engineering experience. Some of the 
most revolutionary ideas have come out of such situations. 
And they came from the sheer advantage of association. 

In my estimation, based upon some twenty-five years of 
direct contact with these problems, this is the distinctive con- 
tribution which the Society has made. I see no better way 
by which this function of bringing scientific minds together 
could be performed. Surely we must continue the fine, gen- 
erous cooperation which the Society has fostered. This being 
iny opinion, naturally I see every reason for going straight 
ahead on the path which has led to such notable achievement. 
Is there anyone familiar with the facts who will challenge 
the statement that as a result of this friendly commerce in 
scientific ideas, effected by means of our Society, the auto- 
motive industry has made progress many times faster than it 
could have without this means of diffusion of knowledge and 
interchange of thought. 

The Society has also served its members by bringing 
promptly before them the advanced experiences of the bril- 
liant leaders of scientific research. This has been of untold 
value to thousands of our members who by no other means 
could have had access to this information and inspiration. 

On the other hand the Society has offered to the lone 
worker, often young, not yet well known and without a 
professional following, a channel through which he could be 
heard and thus make his contribution more effectively. With- 
out opportunity for such hearing, his work, sometimes highly 
original and of tremendous value, might have been over- 
looked for a long time or even lost completely. The history 
of science and invention in relation to other industries shows 
many more such losses than is the case with ours. 

Not only has the Society functioned as a meeting place 


_ for scientific minds, but it has also definitely organized and 


promoted research projects which bring together many in- 
terests that must be closely coordinated to effect a solution 
common to them all. The knowledge gained through many 
of these projects and already applied is of inestimable value 
to the motoring public. The number and importance of 
such projects has been growing steadily year by year. Again 
I can think of no medium through which such knowledge 
could be so successfully and so economically threshed out 
and disseminated. 

Moreover, we know of many instances in which this 
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knowledge has been carried beyond the boundaries of the 
automotive industry and is exerting influence on scientific 
and technological developments in other branches of trans- 
portation and even in less closely related industries. 

The friendly interchange now well established between our 
organization and our sister societies interested in scientific 
affairs, has greatly facilitated this flow of ideas. 


Obligations to Automotive Industry 


As one reviews the history of the automotive industry he 
must be impressed with the fact that it has been conspicuous 
in its maintenance of ethical engineering practices and high 
standards with regard to the product it has given the public. 
The high quality, safety, convenience and value return for 
the outlay of price, that have come to characterize the output 
of this industry as a whole have their origin largely in the 
willingness of men to combine to establish the standards that 
now form the basis of manufacture of all automotive equip- 
ment. However much advertisers and salesmen may point 
to the exclusive and outstanding features of each of the many 
models on the market, the fact remains that they are all 
engineered within a set of principles or codes that were set 
up by the pioneers of this Society. The vision of these men 
endowed the industry with a priceless asset, an asset that 
this Society must continue to develop and to safeguard. We 
can appreciate the value of such a protection only when we 
think what would now be the chaotic, wasteful and dan- 
gerous condition of manufacture, if we had not had this 
powerful and beneficent control. 

I cannot tell you how many times I have been asked by 
friends, not connected with the industry, to recommend the 
car that would give them the best service and with what 
pride I have been able to answer: “Choose the car that suits 
your taste and pocket-book and you may be assured that 
you will be completely protected as regards the factors of 
safety, service and general utility. This is true because on 
these features the whole industry moves forward on a com- 
mon front. The S.A.E. Standards govern the engineering 
standards of the entire industry.” I am sure that every 
member of the Society must have had similar inquiries and 
must be proud to be part of an industry of which this could 
honestly be said. 

The creation of these codes, standards and practices is the 
result of years of devoted service, unselfishly, almost anony- 
mously rendered by the members and sponsors of the Society. 
The wisdom, soundness and acceptability of their work is 
attested by the fact that it has been universally adopted. | 
often wonder whether our membership fully senses the effect 
that this must have had upon the growth of this tremen- 
dously large and essentially free industry or appreciates the 
full meaning of the success of these self-imposed controls. 


Obligations to the Public 


All of the engineering research and the standardization 
programs have been conducted with a keen appreciation of 
the economics of mass production and that element probably 
constitutes the Society’s most important single contribution to 
the direct and immediate interests of the public. Specific at- 
tention to the problems of low cost production has reached 
such proportions that the very active division of production 
in the Society is dedicated to the promotion of this branch 
of engineering. 

Out of the economic philosophy upon which our Society 
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has been built, we are all agreed that to the extent that we 
can help the industry to produce automotive units within the 
means of the greatest number of people, we will best have 
served the interests of the public, including the interests of 
the great mass of workers within this huge industry itself. 
Our industry is the outstanding example of the combination 
of high efficiency and low cost in production, advancing 
quality in the product and expanding employment. For 
example, from recent studies, it is estimated that the average 
total length of life in miles has advanced from slightly less 
than 20,000 for passenger cars operating in 1919 to just under 
70,000 for cars operating in 1934. This advancing mileage 
has been accompanied by increasing speeds, which makes 
this achievement even more remarkable than the figures 
alone would indicate. It has also been accompanied by a 
reduction in price to the dealer of 40 per cent and at the 
same time the manufacture, maintenance and operation ol 
automotive equipment has come to be one of the country’s 
chief industries from the standpoint of the employment ot 
labor and the spectacular example of rapid expansion of em 
ployment during the last twenty-five years. 

The same concern for high efficiency characterizes the work 
of the Transportation and Maintenance Division which offers 
its assistance in the solution of the many technical problems 
arising in the operation of the great fleets of trucks, buses and 
airplanes that are now such a large part of the transportation 
system throughout the world. 

The program of the Society, that is, encouragement of 
scientific research, standard-making for the industry and the 
development of means of efficient production and operation 
covers not only passenger cars, trucks and buses but also all 
of the other units that go to make up the automotive industry, 
including aircraft and aviation, Diesel engines, tractors, 
marine and stationary engines and the accessories of all of 
these. Through the S.A.E. these many diverse applications 
of automotive engineering principles are held together in 
close professional relationship and throughout all of these 
branches run the notes of safety, reliability, durability, low 
cost and maximum service to the consumer. 


Obligations to Oncoming Generation 


However competently our Society has functioned in the 
past, the future of all that it stands for can be assured only 
as its membership is renewed from the oncoming generation 
of engineers with minds that have been trained to embrace 
the same ideals and to have the same loyalty to the purposes 
that have characterized the Society. This perpetuation is not 
an automatic process. It must be cultivated. The process 
should begin with students in training and at the time when 
young men are most susceptible to ideas of this sort. We 
have already recognized this as necessary; a section on Student 
Activities carries forward the Society’s program in this field. 

Personally, | am deeply interested in this phase of our 
work and hope that we shall be increasingly effective in 
bringing all of our members into more active appreciation of, 
and participation in, this relationship between students and 
the men who are now carrying the responsibility for this 
profession. 

No greater opportunity lies before us than this one of 
helping the young people now so sorely perplexed and con- 
fused, so anxious to learn how they may get a foothold and 
find their right places in the world. Certainly our organiza- 
tion should hold out to young engineers a genuinely welcom- 
ing hand and do all that is possible to bring them within our 


fraternity and to encourage them both now to avail them 
selves of its benefits and later to make suitable return to the 
Society for what has been done for them. 

These I conceive to be the highlights of the Society's story 
in relation to science, to the industry, to the public and to 
the future. These furnish the solid foundations of our very 
existence. 

Obviously, the conduct of this kind of program and the 
realization of these purposes has been and is possible only as 
we have had and now have the services of a highly compe- 
tent staff and of administrative groups who, through their 
understanding and their deep respect for the Society and its 
membership, work self-effacingly year after year to carry out 
its wishes. Meetings and conferences, committee work, re- 
ports and publications go on with great efficiency and fidelity. 
Each month the JournaL comes bringing renewed evidence 
of the vitality of the Society and the success of the coordi 
nated effort for which it is constantly working. The S.A.E. 
Hanpspook, revised and issued each year, is unique in its 
usefulness as a reference guide to every engineer and designer 
in the profession. 

A final word—Our Society is more than the aggregate 
of its intellectual interests, important as these are. We are 
a body of men, human in our desire to know and associate 
with our fellow workers in the same profession. Attendance 
at any meeting would convince anyone that our members are 
held together by strong ties of personal congeniality and pro 
fessional interest in each other. In spite of the highly com 
petitive conditions that obtain in our industry our members 
enjoy each other’s successes, play the game with great sports- 
manship and join together for common causes in the finest 
sort of spirit. 


1936 Handbook 


URING the past year the demands for the S.A.E. 
Hanpsook have grown to such an extent that 

the Society is now preparing a new 1936 edition of 
the complete Hanpsook to be issued early this spring. 


In this new edition, several important changes will 
be incorporated in the S.A.E. Standards together 
with cancellations of such standards as are now obso- 
lete in practice. 


In addition to the complete personnel of the 1936 
Standards Committee, a list of Sectional Committees 
and the Society’s representatives thereon that are 
functioning under the procedure of the American 
Standards Association will be included in order to 
make generally available information regarding all of 
the major standardization projects in which the 
Society is cooperating either as a sponsor or by rep- 
resentation. 


The size and general arrangement of the HanpBook 
will be the same as the previous edition and will be 
sent to the members of the Society as soon as it can 
be published. It will also be available to non- 
members of the Society as heretofore at the established 
non-member rate of $5.00 per copy. 


March, 1936 











What Members Are Doing 


Dr. George W. Lewis, director of aero- 
nautical research of the National Advisory 
Committee for Aeronautics, and Dr. Orville 
Wright, aeronautical engineer, have accepted 
appointment to membership of an advisory 
board of the James Jackson Cabot Professorship 
of Air Traffic Regulations and Air Transporta- 
tion, which was founded at Norwich University, 
Northfield, Vt., last August through a special 
donation made by Dr. Godfrey Lowell Cabot. 


Roy E. Cole has been appointed chief engi- 
neer of Studebaker Corp. He has been asso- 
ciated with Studebaker for several years and 
previously was chief engineer of Dodge. 


Dean A. Fales, associate professor, auto- 
motive engineering, Massachusetts Institute of 
Technology, contributed an analysis of the rela- 
tion of component parts of motor vehicles to 
safety, as a section of a report on the highway- 
accident survey made on Massachusetts roads 
during the period Dec. 31, 1933, to Sept. 30, 
1934. The report of this survey, a CWA and 
ERA project made with the cooperation of the 
Massachusetts Institute of Technology, has re- 
cently been made available. 


Gordon Burt 





Gordon Burt, \ubrication engineer, The 
Asiatic Petroleum Cco., Ltd.. Singapore, is leav- 
ing for England at the end of this month where 
he will engage in research and experimental 
work in connection with lubricating oils, ben- 
zines and internal combustion motors. He is 
taking his car and will motor from Constanti- 
nople passing through Turkey, Bulgaria, Yugo- 
slavia, Rumania, Hungary, Czechoslovakia, Aus- 
tria, the Rhine, Danube and Black Forest in 
Germany, and Belgium. 


Leighton W. Rogers was re-elected presi- 
dent of the Aeronautical Chamber of Commerce 
of America at its annual meeting in New 
York, Jan. 30. Giuseppe M. Bellanca, 
chairman of the board and director of engi- 
neering, Bellanca Aircraft Corp., was re-elected 
secretary. 


Sid G. Harris, former Eastern branch 
manager, Burton Auto Spring Corp., recently 


afhliated with the Brodie System, Inc., Brook- 
lyn, N. Y. 
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James E. De Long 


James E. De Long, executive  vice- 
president of Waukesha Motor Co., was ap- 
pointed general manager as of Jan. 7. He will 
continue as head of the company’s executive 
board, which includes J. B. Fisher, chief engi- 
neer, in its membership. Mr. De Long has been 
connected with the Waukesha Motor Co. for 12 
years, having joined the organization in 1923 
as field engineer in charge of oil industry 
operations. 


Dr. H. C. Dickinson, chief, heat and 
power division, National Bureau of Standards, 
is chairman of the Highway Research Board of 
the National Research Council for 1936. 


Col. Herbert W. Alden, chairman of the 
board, Timken Detroit Axle Co., is reported 
to be recovering rapidly from injuries received 
in an accident in the factory laboratory. 


Harley W. Drake, service manager, A. F. 
Blangy Motor Co., is recuperating from minor 
injuries received in an automobile accident 
in South Bend while he was on his way back 
to Seattle after attending the Annual Meeting 
of the Society. 


Joseph Butz, former sales engineer, Perfect 
Circle Co., has taken a similar position with the 
Sparta Foundry Co., Sparta, Mich. 


James C. Redding is practising as consult- 
ing engineer in airplane design in New Haven, 
Conn. He was formerly project engineer with 
Fleetwings, Inc., Bristol, Pa. 


Lawrence S. LeGros has joined the Win- 
ton Engine Manufacturing Corp., Cleveland, 
as engineer. He was previously engineer with 
The Scripps Motor Co., Detroit. 


Frank Bishonden, consulting automotive 
engineer, Brisbane, Australia, recently joined 
the staff of The Royal Automobile Club of 
Queensland. 


John R. Sabina, tormerly automotive engi- 
neer, Atlantic Refining Co., has been made su- 
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pervisor of the automotive laboratory of the 
same company. 


Elliott W. Stewart, former vice-president 
and sales manager of the William D. Gibson 
Co., has been made vice-president, charge of 
engineering. 


Rupert Charles Mouat is instructor of 
automotive engineering at the Witwatersrand 
Technical College, Johannesburg, South Africa. 
Previously he was with General Motors South 
African, Ltd., as technical assistant 


William F. Milward has joined Gillet 
Stephens & Co., Ltd., Surre 
perintendent of the transmission section. For- 
merly he was 


England, as su- 


managing director 
Cars, Ltd., Gloucester, England 


Hampton 


Joseph F. Bazata, former proprietor of 
the Rego Park Hardware Co., Elmhurst, N. Y., 
is now connected with the Scintilla Magneto 
Co., Sidney, N. Y., in an engineering capacit 


Cornelis Van Vltet is affliated with the 
American Petroleum Co., N. V., The Hague, 
Netherlands. He was previous! manager, 


Stanavo coordination office, 
ot N. J., in Paris, France. 


Standard Oil Co 


Richard B. Sneed recent joined the 
Ethyl Gasoline Corp. as research engineer in 
their engineering laboratory, Detroit. He was 
previously graduate assistant in mechanical en- 


gineering at the University of Oklahoma 


G. Dudley Hardy has accepted a post on 
the staff of the Institution of Automobile Engi- 
neers, London, England. His former position 
was experimental engineer, Trojan Ltd., Surrey, 
England. 


Norman Paquin, formerly research engi- 
neer, Aluminum Industries, Inc., 1s now at- 
filiated with the Ohio Seamless Tube Co., 
Shelby, Ohio. 


Harry Huf 





Harry F. Huf has been made chiet eng! 
neer, general engineering and construction de- 
partment of the Atlantic Refining Co Prior 
to this advancement he was automotive engineer 
in charge of that company's automoti | 
ratory. 


abo- 





— 





Paul W. Litchfield, president, Goodyear 


Tire & Rubber Co., has been appointed a 


P. W. Litchfield 





member of Secretary of Commerce Roper’s 
Business Advisory and Planning Council. He 
will serve through 1936. 


Martin President of I. A. S. 


Glenn L. Martin, president, Glenn L. Martin 
Co., was elected president of the Institute of 
the Aeronautical Sciences at its annual business 
meeting, New York, Jan. 29. The new vice- 
presidents include the following members of the 
S.A.E.: George W. Lewis, director of aeronauti- 
cal research, National Advisory Committee for 
Aeronautics; C. L. Egtvedt, president, 
Airplane Co.; Eugene E. Wilson, president, 
Chance Vought Corp.; and E. E. Aldrin, man- 
ager of the aviation department, Standard Oil 
Co. of N. J. Sherman M. Fairchild was elected 
treasurer. S.A.E. members elected to the coun- 
cil of the Institute are Charles L. Lawrance, 
chief engineer, Lawrance Engineering and Re- 
search Corp.; Theodore P. Wright, director of 
engineering, Curtiss-Wright Corp., and Paul 
Kollsman, president, Kollsman Instrument Co. 


soeing 


At the technical sessions held Jan. 29-30, 
members of the S.A.E. were prominent as au- 
thors of papers and participants in discussion. 
Among those presenting papers were C. F. 
Taylor on “Some Factors in the Design of Parts 
and Valves,” C. S. Draper on “Description of 
the New Instrument Laboratory at Massachu- 
setts Institute of Technology,” E. A. Stalker on 
“Boundary Layer Control and Turbulence,” 
Alexander Klemin, as co-author, on “Operator 
Solutions in Airplane Dynamics,” T. P. Wright 
on “Factors Determining the Cost of Airplanes,” 
and Luis De Florez on “A New Method of 
Blind Flight by the Sense of Hearing Alone.” 
George J. Mead was chairman of the Engines 
and Propellers Session, Frank W. Caldwell of 
the session on Propeller Advances, J. C. Hun- 
saker of the session on Aerodynamics, Igor I. 
Sikorsky of the session on Structural Problems 
and George W. Lewis of the session on Aircraft 
Operations. 


Active in discussion were Philip B. Taylor, 
Fred E. Weick, Charles H. Chatfield, L. C. Mil- 
burn and I. M. Laddon. 


The following S.A.E. members were among 
the ten men elected as fellows of the Institute: 
Rex B. Beisel, assistant chief engineer, Chance 
Vought Corp.; Richard C. Gazley, chief, engi- 
neering section, Bureau of Air Commerce: 
LeRoy R. Grumman, president, Grumman Air- 
craft Engineering Corp.; Charles J. McCarthy, 
vice-president and director, Chance Vought 
Corp.; Stephen J. Zand, aeronautical research 
engineer, Sperry Gyroscope Co., and Andrew 
V. D. Willgoos, chief engineer and director. 
Pratt & Whitney Aircraft Co. 


WHAT MEMBERS ARE DOING 


Vincent Bendix, president of the Bendix 
Aviation Corp., now wears the ribbon of the 
Legion of Honor of France, having been made 
a knight by the French Government. The 
decoration was made in recognition of Mr. 
Bendix’s efforts in organizing a South Bend 
branch of the Alliance Frangaise and for his 
interest in the social and economic relations of 
the employees of the Paris plant of the Bendix 
Aviation Corp. 


Merrill Bennett is in the gas power engi- 
neering department, International Harvester 
Co., Chicago. He was formerly student engi- 
neer, Caterpillar Tractor Co., Peoria, III. 


Major T. M. Barlow has been named 


general manager of the Fairey Aviation Co., 


T. M. 


Barlow 





Ltd., Heaton Chapel, Stockport, Cheshire, Eng- 
land. He was formerly director and_ chief 
engineer of the same company. 


Joseph Geschelin, Detroit technical editor, 
Chilton Publications, spoke before the Mallory 
Engineers Club in Indianapolis, Feb. 5. His 
subject was “The Role of Fundamental and 
Commercial Research in the Automotive In- 
dustry”. 


Charles H. Boone became chief engineet 
of the Shuler Axle Co., Louisville, Ky., on Feb. 
1. He was previously chief engineer, axle di- 
vision, Clark Equipment Co., Buchanan, Mich. 


John W. White, formerly brake engineer 
with Kelsey Hayes Wheel Corp., Detroit, is now 
in the engineering department of the Bendix 
Products Corp. at South Bend, Ind. 


R. W. Dunster is metropolitan sales man- 
ager of the Alba Petroleum Co. of Australia, 
Ltd., Melbourne, Australia. He was formerly 
afhliated with Vacuum Oil Co., Pty., Ltd., in 
Melbourne. 


Benjamin M. Smarr, formerly in the ser- 
vice specification department of the Buick-Olds- 
Pontiac Sales Co., is now with the Chevrolet 
Motor Co. 


Com. E. E. Wilson, senior vice-president, 
United Aircraft Corp., and general manager, 
Chance Vought Aircraft Division, United Air- 
craft Manufacturing Corp., has been named 


E. E. Wilson 





general manager of the Sikorsky Aviation 
Corp., Stratford, Conn. He will have his office 
in Hartford. 





Ralph Garfield Lewis 


Ralph Garfield Lewis, who was for many 
years affiliated with General Motors Export Co. 
as technical advisor, died Jan. 15, at the age of 
59. Prior to joining this company in 1915, 
Mr. Lewis was connected with the Buick Motor 
Co., the Hudson Motor Car Co., the Carhart 
Automobile Corp., Bristol Engineering Co., 
and the Kingston Motor Car Co. Mr. Lewis 
was elected to membership in the Society in 
1910. At the time of his death he was residing 
in Hamden, Conn. 





John Vernon Pugh 


In the death of John Vernon Pugh the So- 
ciety lost an outstanding foreign member, one 
who had intense interest in its work and one 
who contributed much time and effort in ex- 
tending S.A.E. activities in England. 

Mr. Pugh, who was chairman of Charles H. 
Pugh, Ltd., Birmingham, England, became a 
member of the Society in 1913. He was also 
associated with several other English companies 
manufacturing for the automotive industry. As 
early as 1906 he made a valuable contribution 
to the industry when he designed and patented 
the first detachable wheel. 

Interested in manufacturing since the age of 
six, when he was intrigued by the methods 





John Vernon Pugh 


used in the fabrication of corks in his uncle's 
plant, and later when he had the run of his 
father’s factory, Mr. Pugh was active in manu- 
facturing endeavors until his death. 

Mr. Pugh was born in Birmingham in 1872. 
He received his senior engineering diploma 
from Mason College, now Birmingham Uni- 
versity, in 1895. His death on Jan. 18 fol- 
lowed a brief illness. 


Hiram Percy Maxim 


Hiram Percy Maxim, inventor of the gun 
silencer, who died Feb. 17 of a throat infec- 
tion, was the eighth member to join the S.A.E. 
During the early days of the automotive in- 
dustry he was automobile engineer for the 
Pope Manufacturing Co., and its successor, the 
Electric Vehicle Co. He was also motor vehicle 
engineer for the Westinghouse Electric and 
Manufacturing Co. Mr. Maxim turned his at- 
tention to the manufacture of firearms in 1906. 
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New Members Qualified 


Bass, Roranp H. (A) manager, truck sales, 
Bishop McCormick & Bishop, 1745 Broadway, 
New York City. ; 

Bates, Curtis L. (J) Lawrence Institute of 
Technology, Highland Park, Mich. 

Bituincs, Epwin C. (A) sales engineer, Twin 
Disc Clutch Co., 1328 Racine Street, Racine, 
Wis. 

Bropers, C. E. (M) general superintendent, 
Govro-Nelson Co., 1931 Antoinette Street, 
Detroit; (mail) 4011 Taylor Street. 

Burke, Joun J. (A) general manager, Gen- 
eral Tire Co. of New York, 835-11th Avenue, 
New York City. 

Case, Lexanp R. (J) shipping clerk, Cali- 
fornia Packing Corp., Terminal Island, Calif.; 
(mail) 1129 Rosecrans Street, Point Loma, Calif. 

Ceru, Paut Vicror (J) draftsman, O & S 
Bearing Co., 303 S. Livernois Avenue, Detroit; 
(mail) 16851 Monica Avenue. 

CuatmeErs, Harry B. (M) director (techni- 
cal), Jaray Streamline Corp., 400 Madison 
Avenue, New York City. 

Corvin, R. H. (M) chief engineer, Burd 
Piston Ring Co., Rockford, III. 

CowELL, WiLt1AM Sipney (A) service engi- 
neer, Canadian Raybestos Co., Ltd., Perry 
Street, Peterborough, Ontario, Canada; (mail) 
77 Braemar Avenue, Toronto, Ontario, Canada. 

CREIGHTON, ALLAN (J) experimental & re- 
search department, Waukesha Motor Co., 
Waukesha, Wis.; (mail) 332 Wilson Avenue. 

DaNIELL, JoHN ARTHUR (F M) technical di- 
rector, Hardy-Spicer & Co., Ltd., Birch Road, 
Witton, Birmingham, England; (mail) Beech- 
lawn Palmerston Road, Coventry, England. 

Do.tinKa, Jack Louis (J) S. Richard, 597 
Ninth Avenue, New York City; (mail) 398 
Bedford Avenue, Brooklyn, N. Y. 

Ensicn, Paut W. (M) president, 
Carburetor Co., Ltd., 7o10 South 
Street, Huntington Park, Calif. 

Forster, Henry Peter (A) engineer, Roger- 
Smith Hotel Corp., 501 Lexington Avenue, 
New York City; (mail) Hotel Congress, 19 
West 69th Street. 

Francois, Paut L. (A) chief engineer, 
Publicker Commercial Alcohol Co., 260 South 
Broad Street, Philadelphia. 

Gerpan, Diirrivus (J) dynamometer  as- 
sistant, Chevrolet Experimental Laboratory, 
2117 Holbrook Avenue, Detroit; (mail) 60 
Highland Avenue, Highland Park, Mich. 

GRAINGER, ALBERT Epwarp (A) manager, 
manufacturers sales department, Goodyear Tire 
& Rubber Co. of Canada, Ltd., New Toronto, 
Ontario, Canada. 

Gripsiz, Jack M. (A) sales manager, Shake- 
proof Lock Washer Co., 2501 North Keeler 
Avenue, Chicago. 


Ensign 
Alameda 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Jan. 10, 1936, and 
Feb. 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





Hart, Harrison L. (A) Mid-West district 
manager, Wico Electric Co., Springfield, Mass.; 
(mail) 160 East Illinois Street, Chicago. 

JAMIESON, THoMAs Murray (M) designer, 
Austin Motor Co., Ltd., Longbridge Works, 
Birmingham, England. 

Jones, Oscar Trevor (F M) chief engineer, 
Vacuum Oil Co., Ltd., Caxton House East, 
London S.W. 1, England. 

Joris, JosepH (F M) technical assistant man- 
ager, Standard-Vacuum Oil Co. of Jugoslavia, 
Inc., Kumicicev a 5, Zagreb, Jugoslavia. 

Lewis, Greorce Wititiam (M) draftsman, 
Caterpillar Tractor Co., San Leandro, Calif.; 
(mail) 942 Bridge Road. 

Loomis, R. C. (J) aviation cadet, United 
States Navy, Naval Air Station, Pensacola, Fla. 

Lovett, Ricuarp R. (J) service man, motor 
equipment department, Illinois Bell Telephone 
Co., 212 West Washington Street, 
(mail) 1329 Lunt Avenue. 

Lyman, H. G. (A) manager, industrial sales, 
Pennzoil Co., 155 West Washington Street, 
Los Angeles. 

MacManon, Wiitiam Howarp (F M) chief 
engineer, Vacuum Oil Co. Pty., Ltd., 29 Mar- 
ket Street, Melbourne, Australia; (mail) 11 
Whitmuir Road, Bentleigh. 

MayNarp, CHarRLEs Wayne (J) mechanic, J. 
F. Long Co., San Francisco Bay Airdome, 
Alameda, Calif.; (mail) 4o1 N. Wayne Street, 
Angola, Ind. 

Meyer, O. B. (A) garage superintendent, 
J. P. Finley & Son, 432 S. W. Montgomery, 
Portland, Ore. 

Moore, Francis (M) 7420 LaSalle Boulevard, 
Detroit. 

Morcan, Irvinc B. (M) Moto Royal Oil Co., 
Denver, Colo.; (mail) P. O. Box 1814. 

Nason, F. Avex (M) vice-president, 
manager, Lubri Zol Corp., Box 
Station, Cleveland. 

Novack, Harry (A) motor truck mainte- 
nance and service, Humboldt Lumber Co., Inc., 
95 Humboldt Street, Brooklyn, N. Y.; (mail) 
28A Arion Place. 


Chicago; 


general 
Euclid 


3057, 


Pappon, RicHarp Eric (A) workshop fore- 
man, W. Robinson & Son, 140-42 Molesworth 
Street, Lismore, New South Wales, Australia. 

PaRKINSON, LeEsLiE RENDALL (J) designer, 
engine installations, Lockheed aircraft Corp., 


Burbank, Calif.; (mail) Y.M.C.A., Glendale. 
Calif. 
Piper, CHarces M. (A) general manager, 


automotive commodities department, Johns- 
Manville Corp., 22 East goth Street, New York 
City. 

RiGHTerR, Irvine S. (A) transportation super 
visor, N. J. State Police, West Trenton, N, J. 

Rourke, J. B. (A) sales manager, General 
Tire Co. of New York, 835-11th Avenue, New 
York City. 

RutLanp, Guy W., Jr. (J) vice-president, 
manager, Motor Convoy, Inc., 678 Ford Place. 
Atlanta, Ga. 

SCHWENDLER, WiLiiaAM T. (M) chief engi- 
neer, Grumman Aircraft Engrg. Corp., Farm- 
ingdale, L. I., N. Y.; (mail) Merritt Road. 

SHERMAN, WILLIAM Francis (J) engineering 
data department, technical data section, Chevro- 
let Central Office, Div., General Motors Corp., 
General Motors Building, Detroit; (mail) 1166 
Gray Avenue. 

SHUMOVSKY, 


STANISLAV A. (M) | student, 
Massachusetts 


Institute of Technology, Cam- 
bridge, Mass.; (mail) 888 Massachusetts Avenue, 
SMarT, Hercutes (A) vice-president, gen 
eral manager, Canada Illinois Tools, Ltd., 121 
St. Patrick Street, Toronto, Ontario, Canada. 

SMYTHE, Cuartes M. (A) E. W. Saybolt & 
Co.; Room 614, 140 Cedar Street, New York 
City. 

STARNAMAN, Sipney C. (J) service representa- 
tive, Olds Motor Works, 401 North Broad 
Street, Philadelphia; (mail) 1339 Hunting 
Park Avenue. 

Tout, Vireiwt H. (A) district manager, Rai 
bestos Division, Raybestos-Manhattan, Inc., 1705 
Franklin Street, Denver, Colo. 


Wapman, Rex W. (A) editor Diesel 
Progress, Diesel Engines, Inc., 2 West 45th 
Street, New York City. 

Wiiis, Harsey W. (M) manager, eastern 


division, fieid engineer, Handy Governor Corp., 
3925 West Fort Street, Detroit; (mail) 52 Ray- 
mond Avenue, Nutley, N. J. 

Wirrek, H. L. (M) consulting engineer, 515 
Harbour Commission Building, Toronto, On- 
tario, Canada. 

Younc, James Goprrey (F M) general man- 
ager, Sanderson Bros. & Newbold Co., Ltd., 
Post Office Box 6, Sheffield, England; (mail) 
Steepbank, Totley Rise. 

YouncBERG, Ernest G. (A) sales manager, 
Shoreline Oil Co., 37 South Wabash Avenue, 
Chicago. 


Applications Received 


ALLEN, HeMAN H., associate mechanical engi- 
neer, Interstate Commerce Commission, Wash- 
ington, D. C. 

Ancuisn, D. F., editor, Standard Oil Co., 
Cleveland, Ohio. 

BissEE, Bertin A., general superintendent, 
Koppers Gas & Coke Co., Brooklyn, N. Y. 

Bonustav, Hans, chief engineer, Enterprise 
Engine Corp., San Francisco, Calif. 

Brooxs, SaMuEL WILLIAM, sales engineer, 
General Motors Truck Co., New York City. 

Bucnart, S. G., service manager, Olds Mo- 
tor Works, Memphis, Tenn. 
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The applications for membership 
received between Jan. 15, 1936, 
and Feb. 15, 1936, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with re: to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 





Grorce, director of chemical 


research, Ethyl Gasoline Corp., Detroit. 


CALINGAERT, 


CurisTIANSEN, Cares E., assistant general 
manager, Arrow Head Steel Products Co., 
Minneapolis, Minn. 

Desicki, MrieczysTaw, engineer, Panstwowe 
Zaklady Inzynievji, Warsaw, Poland. , 

Every, CHarces Epwarp, transport office, 
Iraq Petroleum Co., Ltd., Haifa, Palestine. 

Favitte, F. A., president, Faville-LeVally 
Corp., Chicago. 

(Continued on page 24) 
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Behind the Scenes 


With the Committees 


Simplification 


T its Jan. 17 meeting, the Council adopted a recommenda- 
tion of the Research Committee that the Research Com- 
mittee Regulations be amended to provide that the research 
groups now designated as “subcommittees” be called “com. 
mittees” and the name of the “Research Committee” be 
changed to “General Research Committee”, the Executive 
Research Committee retaining its present ttle; and that this 
revision become effective immediately for inclusion in the 
1936 Roster. This recommendation was made with the 
understanding that no change will be made in the functions 
of these committees. 


Oil Oiliness 


HE program of wear tests, employing a 10-W Pennsyl- 
vania oil and the identical oil compounded with 5 per 
cent of sperm oil, previously approved by a mail ballot, was 
discussed at the Jan. 13 meeting of the Crankcase Oil Oiliness 
Research Committee, and some minor modifications adopted. 
The committee suggested that, in conjunction with the con 








ventional means for wear measurement provided in the 
program, an iron analysis method for determining wear, such 
as that described by Dr. H. A. Everett of Pennsylvania State 
College, be included. 

A source of supply, method of distribution and a nominal 
price for the test oils were established. The number of active 
participants was increased, bringing the total number of lab- 
oratories cooperating to 18. 


Electric Bulbs 


ar; order to bring the S.A.E. Standard for electric incan- 
descent lamps up to date new specifications for lamps used 
in aircraft, motorboats, passenger cars, trucks and buses have 
been adopted by the Society to supersede the old standard 
(1935 S.A.E. HanpBook, pp. 124-129). 

Rapid development in automobile headlighting has brought 
into common use several distinctive types of bulbs, such as 
the prefocused type, which were not included in the old 
standard. The new standard includes specifications of the 
various types and arrangements of lamp filaments and of the 
newer types of bases that have come into common use. The 
new specifications will be included in the forthcoming 1936 
edition of the S.A.E. Hanpsook. 




































Ball Bearing Lock Nuts 


WO years of study by the ball bearing manufacturers have 
resulted in the revision of the S.A.E. Standard for lock 
nuts and washers for ball bearings (1935 S.A.E. HanpBook, 
Pp. 154-159) in accordance with action taken by the ball bear 
ing industry to bring these specifications up to date. The 
principal changes adopted are in the design and dimensions 
of the lock nuts and in bringing the tolerances of the threads 
in the nuts and on the shafts into line with the American- 
(S.A.E.) Standard tolerances for screw threads. 
The revised specifications were referred to the Society for 
approval and adoption by the Bearing Engineers Committee, 
which is a committee of bearing manufacturers. 


Battery Life Tests 


ATTERY manufacturers and users will welcome the 

specifications for life tests of storage batteries which 
recently have been approved by the Society, together with a 
new standard 5-sec. voltage rating which is in addition to the 
20-min. and the 300-ampere ratings in the present S.A.E. 
Standard. The data on life tests (not a part of the official 
S.A.E. Standard) give a complete description of the apparatus 
required and the procedure for determining the life test of 
batteries in a short space of time. Three types of apparatus 
are described, two of which are automatic in their operation 
and a third, manual. 

These data on testing, with the S.A.E. Standard, now make 
available complete information for the selection of batteries 
for desired applications. The battery specifications have been 
correlated, as far as possible, with those of the Federal 
Specifications. 


Oil Stability 

INAL arrangements have been made by the Crankcase 

Oil Stability Research Committee for carrying out the 
cooperative ring-sticking tests on laboratory engines by indi 
vidual test methods in an effort to secure comparative data 
on current methods of test. The available sources for the 
three test oils were approved at the meeting of the Committee 
in Detroit, together with a plan to have the samples pack 
aged under code and distributed from the Waukesha Motor 
Co. at a nominal charge. 

Some 20 participants have agreed to submit results within 
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60 days from the date of receipt of oil samples, which should 
make the data available by May 1. The Steering Committee 
plans to analyze these data and submit a report to the 
Crankcase Oil Stability Committee at its next meeting. 


Riding Comfort 


WO new riding comfort instruments were demonstrated 
before the Riding Comfort Research Committee at its 
meeting in Detroit, Jan. 15. Chairman R. W. Brown demon- 
strated an instrument developed by the Firestone Tire and 
Rubber Co. and Donald B. Brooks of the National Bureau 
of Standards demonstrated another. A report of the recent 





riding comfort research work at the Chrysler Corp. plant 
was also’ presented. 

The committee favorably considered meeting at Akron, 
Ohio, in the near future for the purpose of bringing the 
available riding comfort instruments together for calibration 
and to arrange for their circulation to a group of interested 
automobile manufacturers for trial. 

It was agreed that the committee should bring those por- 
tions of their work that are applicable to commercial vehicles 
to the attention of the truck and bus interests. Consideration 
was given to extending the activities of the committee into 
the heavy duty field. 

Another progress report on riding comfort instruments, 
supplementing the one which appeared in the August, 1935, 
S.A.E. Journat, will be prepared for early publication. 


Wheel Alignment 


HE Front Wheel Alignment Research Committee elected 
to continue the practice of collecting and furnishing trade 
publications with manufacturers’ specifications on camber, 
caster, king-pin and toe-in for passenger cars. This informa- 
tion will thereby be made available to independent service 
stations. The scope of the data collected will include heavy 
duty vehicles, although comprehensive publication of the 
latter information in the immediate future may not be feasible. 
Cooperation with the Highways Research Committee in 
the formulation of the wheel alignment phase of the recom- 
mended procedure for motor-vehicle inspection is being con- 
tinued. 


New Bearing Metal 


NEW bearing bronze, S.A.E. Specification No. 660, some- 

what higher in tensile strength than the present S.A.E. 
No. 66, has been adopted for inclusion in the non-ferrous 
metal specifications of the Society. This alloy is widely used 
in bushings such as those for torque-tubes, steering-knuckles, 
piston-pins and similar parts. 
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Tractor Tires and Rims 


HE tractor industry’s development of pneumatic-tired 

tractors will be aided by definite series of pneumatic tire 
sizes and their accompanying rim dimensions for front and 
rear wheels of agricultural tractors, recently developed by 
the Tire & Rim Association of America with the cooperation 
of the S.A.E. Tractor and Industrial Power Equipment 
Committee. These tire and rim sizes are accompanied by data 
on inflation pressures and tire loads. 

These tables appear in the 1936 edition of the Tire and 
Rim Association Year Book. Although the Society cooper- 
ated in the final selection of these tire and rim sizes they 
will be known as Tire & Rim Association Standards, rather 
than S.A.E. Standards. 


E-P Lubricants 

EPORTS covering test results on the Society’s Extreme- 
Pressure Lubricants Testing machine have been re- 
ceived from nine of the twenty participating laboratories. 
Most of the remaining participants have indicated their in- 
tention to complete the cooperative tests within the next two 
months, thereby making a complete analysis of the data and 
report available to the Extreme-Pressure Lubricants Research 
Committee prior to the Society’s Summer Meeting. Informal 
reports at the Detroit meeting of the Committee indicated, 
in general, that the operation of the machine has been prom- 
ising. Comments and suggestions for detail improvements 

will be considered by a specially designated subcommittee. 


‘ ——— 
Tubing Fittings 

N annoying feature in motor vehicle design has been 

eliminated, it is believed, by the adoption of new speci- 

fications for fuel and oil line fittings revising the present 

S.A.E. Standard (1935 S.A.E. Hanpsook, pp. 185-187). These 

specifications are the result of two years of cooperative study 
by the fittings manufacturers and users. 








The new standard includes the flared, compression and 
soldered types, as well as a new series of heavy duty fittings 
for refrigeration and marine use. A major improvement, pat- 
ticularly in fittings having tapered pipe threads, is a slight 
modification at the crest and root of the threads that will 
make them leak-proof without the use of red lead, water 
glass, or some other compound in the joints. 

The heavy-duty fittings have been designed particularly to 
overcome the fire hazard in motorboats due to the slow leak- 
age of gasoline through the joints or because of the porosity 
of the metal from which the fittings are made. The new 
specifications will appear in the forthcoming 1936 edition of 
the S.A.E. Hanpsook. 


———— 











NEWS oF the Society 


Aeronautical Meeting Feature of 
National Paecifie Aircraft Show 


@ So. California 


HE Aeronautical and Motor Boat Meeting 
of the Southern California Section was out- 


standing among the many important events 
which were held during the week of the Na- 
tional Pacific Aircraft and Boat Show in Los 


Angeles. The meeting, which was made up 
of an afternoon and evening session was held 
at the Hollywood Athletic Club on Feb. 6. 

C. F. Lienesch, chairman of the engineering 
qualifications committee of the section, presided 
at the opening session. The first speaker to be 
introduced was Hall L. Hibbard, chief engi- 
neer, Lockheed Aircraft Corp., who presented 
his paper “Design Problems of Two-Engined 
Aircraft’, a condensed edition of a paper which 
he gave before the Deutschen Versuchsanstalt 
fur Luftfahrt in Berlin, Germany, at the request 
of the German government. 

The high wing-loading of modern transport, 
Mr. Hibbard said, makes satisfactory takeoff 
performance a difficult engineering problem. 
This has been partially solved by the use of 
the controllable pitch propeller, but this is not 
entirely satisfactory, he added, and continued 
by prophesying that the problem will be solved 
by using boundary-layer control in connection 
with the use of the trailing edge flap and the 
leading edge slot. It is probable that Fowler 
type flaps, or variations thereof, will be used 
more generally. 

Considerable time, he said, is lost in ground 
handling. This is due to taxiing to and from 
loading platforms, testing engines, taking off 
and maneuvering in landing. Mr. Hibbard be- 
lieves that adoption of the so-called Department 
of Commerce landing gear, with the main 
wheels aft of the center of gravity and a steer- 
able nose wheel, will help reduce this time. 
With the airplane in the horizontal position, 
taxiing will be much easier and the airplane will 
be safer and easier to handle on the ground. 

Mr. Hibbard regrets that in this country there 
is no choice in the selection of high power en- 
gines other than the radial. There are many 
reasons, he said, to believe that for the same 
power, the in-line aircooled engine has less drag. 
Furthermore he regrets that the development of 
liquid cooled engines has almost stopped in this 
country. 

In speaking of the radial aircooled engine the 
author stated that the cowling is a matter for 
further development. On most installations of 
aircooled engines at present, too much air is 
flowing through the cowl and not doing useful 
work. If the pressure baffles were made to fit 
more tightly, directing the air only to those 
places where it was needed, engines would run 
cooler witheless air. This would in turn per- 
mit a smaller exit area at the trailing edge of 
the outer cowl, and low drag. In tests, speed 
has been increased 51 miles per hour by closing 
the cowling shutters entirely. 


Mr. Hibbard said that particular attention 
must be given to the fuselage cross-section. It 
must be as nearly round as possible and there 
should be no long flat sides or sharp corners. 
It will often be found that a larger fuselage in 
cross-section actually has less drag if the maxi- 
mum ordinate be placed in the proper location. 

All tail surfaces should be designed as canti- 
lever structures for maximum efliciency. Care- 
ful attention should be given engine nacelle 
design to prevent instability, he said. 

In presenting his paper Mr. Hibbard made 
numerous references to line drawing and graphs 
which were projected on a screen. 

The paper of the afternoon session 
was presented by Allan A. Barrie, pilot and en- 
gineer for Western Air Express. Mr. Barrie’s 
paper explained the various radio and electrical 
aids to navigation now in use and showed how 
these devices make it possible for transport pilots 
to fly blind over long distances. 


second 


He explained 
(Continued on page 41) 


Economy of Frameless 


Tank Trailers Shown 


@ Northwest 


The capacity of a gasoline tank trailer can 
be increased go to 150 gal. without increasing 
the weight of the trailer if it is constructed 
without the conventional frame. This was ex- 
plained by F. V. Bistrom, chief engineer, truck 
equipment division, Isaacson Iron Works, in his 
paper, ““The Design and Construction of Frame- 
less Tank Trailers for Bulk Hauling,” which he 
presented before more than 50 members and 
guests of the Northwest Section, Jan. 17, at the 
Mayflower Hotel, Seattle. 

Mr. Bistrom prefaced his presentation by the 
assertion that the frameless construction was 
developed in an effort to both lighten the units 
and to remedy the weaknesses of frame-sup- 
ported tanks. The old designs were inherently 
producers of leaky tanks due to “fight’’ between 
the flexible frame and the rigid tank. This re- 
sulted in a considerable fire hazard and high 
maintenance costs. Rubber pad mountings cor- 
rected this situation to a certain extent, but did 
not help to lighten the trailer. 

While this trouble was at its height it was 
noted that the railroads were constructing frame- 
less tank cars; tanks with trucks mounted di- 
rectly to the tank shell. This was food for 
thought and a resulting analysis of trailer tanks 
was a distinct shock because the strength of the 
tank shell was found so great as to be almost 
unbelievable. A study of stresses revealed that 
the available section modulus is about 450 in. 
cubed, while the required values are 50 in. 
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cubed in the case of a tank supported at the 
extreme ends and 18 in. cubed when the rear 
support is moved to about half-way between the 
end and the center of gravity. Interior struc- 
ture, including swash-plates, further strengthens 
the assembly. The longitudinal swash-plate 
alone is more than twice as strong as required. 

The omission of the frame results in a net 
saving of 600 to 1000 |b., depending on the 
size and type of the trailer tank. Elimination 
of the frame also allows the lowering of the 
overall height, making a more stable unit. 

Among those taking part in the open discus- 
sion which followed were: W. W. Churchill, 
H. A. Reinhart, Carl Sorenson and J. H. Camp- 
bell. 


Pilot Describes First 
Attempt to Fly Pacific 


@ Indiana 

Licut.-Comm. B. J. Connel, U. S. Navy, gave 
145 members and guests of the Indiana Section 
and the Indianapolis Aero Club a thrilling talk 
on “Historic First Attempts to Fly the Pacific”’ 
at a joint meeting held at the Athenaeum, In- 
dianapolis, Feb. 13. Lieutenant-Commander 
Connel spoke of his experiences as a pilot of 
the Navy’s flying boat under Commander Rogers 
which attempted to cross the Pacific in 1925. 
The boat took off from San Francisco Harbor 
with about a ton more load than it was sup- 
posed to handle. After 25 hours of flying it 
was necessary to land the boat on the water. 
They floated around for eight days before they 
were finally rescued. Lieutenant-Commander 
Connel gave a graphic description of the flight 
and told of more recent discoveries about navi- 
gation and other necessary adjuncts to flying 
over great stretches of water. 

Sound pictures, “Sky Fleets of the U. S. 
Navy” and “The Submarine Service”, were 
shown as a second part of the meeting. 

Dinner was served to 45 earlier in the eve- 
ning. Bad weather made it impossible for a 
number of people to attend. 


Better Lighting Would 
Reduce Night Accidents 


@ Cleveland 


The February meeting of the Cleveland Sec- 
tion was held on Tuesday, Feb. 10, at Nela 
Park, Cleveland, as guests of the General Elec- 
tric Co. One hundred and twenty members 
and guests of the section attended the dinner 
as guests of the company, after which a mem- 
ber of the staff demonstrated some of the more 
recent developments of the research laboratories. 
Following this, V. J. Roper, automotive light- 
ing engineer of the General Electric Co., gave 
a talk entitled “Safe Seeing—Safe Driving”. Mr. 
Roper stated that “The alarm of the nation 
over the toll of accidents and deaths on the 
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Tractor and Industrial 
Power Equipment 
Meeting 


April 15 & 16 
Hotel Schroeder, Milwaukee 


An excellent program is nearly com- 
pleted, to include a paper on the more 
recent developments of tractors and 
tanks by the Ordnance Department, an 
aircraft engine paper stressing de- 
velopments in fuel injection, and sev- 
eral other pertinent papers including 
one on the mechanics of fuels with 
respect to engines. The Milwaukee 
Section will have sponsorship of one 
session. 


Meetings Committee: 


C. E. Fruppen, Chairman 
C. G. KRIEcER 
Georce W. Curtis 


A. W. Lavers, vice-president, Tractor 
& Industrial Power Equipment 
Activity. 











highways demands careful consideration by 
automotive engineers and of allied interests to 
prevent drastic action on the part of the states 
which would seriously hamper the industry 
without solving the problem. 

“Authoritative data from records of state 
highway departments and casualty underwrit- 
ers indicate that on 50,000 miles of most 
heavily traveled highways, the accident rate by 
night is six times that by day, and the fatality 
rate 10 times that by day. Since the funda- 
mental difference between day and night driv- 
ing is the amount of light provided, it follows 
that unsafe seeing is a major cause of night-time 
accidents and fatalities. On a cold-blooded 
economic standpoint, it is feasible to use fixed 
highway lighting on these 50,000 miles of most 
heavily traveled roads. Actual installations 
prove that proper lighting on these highways 
would halve the night-time accidents and save 
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more than twice the cost in terms of property 
damage eliminated. 

““However, on the vast mileage which does 
not have sufficient trafic density to justify 
highway lighting now, we must depend upon 
headlights to provide safe seeing. Car and 
lighting engineers recognize the inadequacy of 
present headlighting facilities. Yet state limi- 
tations prevent provision of really adequate 
headlighting. These limitations can and will 
be removed provided we organize a rational 
program which will include: (1) Education of 
the drivers to proper usage and care of exist- 
ing headlamps; (2) provision of adequate ser- 
vice facilities, and of compulsory inspection; 
(3) cooperation of the car manufacturer, gen- 
erator, battery, and bulb manufacturers in the 
development and provision of headlighting 
equipment which will provide safe seeing and 
hence much safer driving. 

A major part ol this presentation was in- 
ciuded in a new sound slide film produced by 
Nela Park and which was presented at the 
meeting, following the talk. 


Cooperation Would Save 
Ideas From Ash Can 


@ So. New England 


“By bridging the gap between the product 
designer and the machine tool designer, many 
an idea would live that today finds its way to 
the ash can,” said Alex Taub in speaking be- 
fore members and guests of the Southern New 
England Section at its meeting Feb. 12, at the 
Hotel Bond. 

The subject of Mr. Taub’s paper was “‘Bridg- 
ing the Gap Between Designer and Machine 
Tool Man.” In it he pled for greater coopera- 
tion between these two important factors in the 
automotive industry. “The engineer,” he said, 
“looks to his shop for major assistance in the 
realization of his improved ideals. He expects 
from the shop progress along three distinct 
lines: voluntary reduction of tolerances, in- 
creased mobility, and a flexible viewpoint.” 

Mr. Taub then explained what such progress 
would mean to the automotive industry, deal- 
ing with each of the three specific points sepa- 
rately. The solution, he feels, lies with the ma- 
chine tool maker. He suggests that a group of 
such manufacturers will some day select a good- 
will ambassador from the ranks of outstanding 
product designers. This man, with no particular 
item to sell and being designer minded, will 
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call on his engineering co-workers and discuss 
the ways and means of the latest trends, advis- 
ing them of new methods of approach to old 
problems and old methods of approach for new 
problems. He will bring back to the machine 
tool manufacturers an inkling of the future 
trend in machine tooling. He may provide the 
shoulder for the shop men to weep upon. 

Before presenting his paper Mr. Taub: said a 
few words on the student activities of the So- 
ciety, stating that the Society must obtain the 
interest and cooperation of the younger men in 
the industry. 

About 85 were served dinner prior to the 
meeting. Later arrivals brought the total at- 
tendance to 135. 


Theory of Cathode Ray 
Oscillograph Explained 


@ Philadelphia 

One hundred and fifty members and guest 
of the Philadelphia Section went across the 
river to the plant of the RCA Manufacturing 


Co. in Camden, N. J., for its meeting of 
Feb. 12. The elementary theory and appli 
cations of the cathode ray oscillograph were 


discussed by W. F. Diehl, RCA Manufacturing 
Co. He was followed by H. F. Schrader of 
the same company, who devoted his talk to 
the automotive uses of the device and demon- 
strated its applications in the automotive in- 
dustry. He also demonstrated the piezo-electri 
vibration and pressure pick-ups developed for 
use with the cathode ray oscillograph 
Dinner was served to more than 1 a 


RCA Lunch Club prior to the meeting 


Foresees Many Changes 
In Automotive Design 


@® Syracuse 

Future cars can be roomier, more comfort 
able to ride in, easier to drive, simpler in con 
struction, less costly to build and operate, easie! 
to service, safer, and better streamlined than 
the cars of today, maintained Herbert Chase, 
automotive consultant, when speaking on “Cars 
of Today and Tomorrow” before 125 at a joint 
meeting of the Syracuse Section and the Tech- 


nology Club on Feb. 3. 





@ So. New England 


More than 50 members and guests attended the first meeting of the Southern New England Section at Hartford, Conn., 


Vol. 38, No. 3 


Jan. 16. 





Mr. Chase said that he foresees a more com- 
pact powerplant located at or near the rear end 
of the vehicle, the elimination of running- 
boards, the bottom of the car a substantially 
plane surface enclosing the axles if they are 
used, driving seats further forward, better 
springing, three-point suspension for the chassis 
or the car as a whole, a flexible substitute for 
glass, the elimination of recessing of interior 
knobs and other projections, and better lighting 
equipment. 

To arrive at a future car that will be as nearly 
faultless as any man-made product can hope 
to be, the speaker suggested that automotive 
engineers ask themselves, “Is the present car 
basically the best that can be devised? If not, 
what changes should be made? If it is, 
can it be improved in detail?” 


how 


Mr. Chase also discussed the reasons back of 
the design of three present-day cars which he 
regards as distinctly different from the conven- 
tional Cord, the 
Zephyr and the Scarab. 


types; namely the Lincoln- 


Gaiety Reigns at 
Ladies’ Night Party 


@ Pittsburgh 
The Pittsburgh Section’s Ladies’ Night, Jan. 


21 at Webster Hall, has been acclaimed the 
gavest and brightest ever held. Dinner was 
served to 158 and later arrivals brought the 


total attendance to well Following 
the dinner was a not-too-technical meeting de- 
voted to cars of the future, at which talks were 
given by Homer Saint-Gaudens, director ot 
Fine Arts of Carnegie Institute; Mrs. Florence 
Fisher Parry, Pittsburgh columnist and writer; 
Capt. H. Ledyard Towle, studio of 
creative design, Pittsburgh Plate Glass Co., 
and Amos Northup, chief designer, Murray 
Corp. Murray Fahnestock was toastmaster and, 
with the aid of Mrs. Fahnestock’s sketches, 
gave an engineering skit called “The Crank- 
shaft Goes Round and Round’. Dancing to a 
15-piece orchestra started shortly after ten. 

Mr. Saint-Gaudens in his talk, “Beauty and 
the Automobile”, said that today the public 
yearns for simplicity in art; a simplicity that 
emphasizes the function of the object under 
consideration. He urged that automobile de- 
signers, when they contemplate the appearance 
ot 1937 cars, ruminate a bit on the London 
Taxicab, the locomotive and the Empire State 
building, and apply the lesson learned from 
such consideration to the automobile. 
“Remember,” he said, “‘the most effective auto- 
mobile is that which sets forth the fundamental 
purpose of the automobile with the least pos- 
sible trimmings.” 

Captain Towle 
streamlining, 


over 200. 


director, 


new 


spoke on the growth of 
tracing the evolution of the 
present-day car. He also pointed out that trains 
will have to be speeded up and made more 
comfortable to regain ground lost to passenger 
automobiles for distances of less than 500 miles. 
However, he continued, today’s automobiles go 
about as fast as the average driver can handle 
them over available roads. 

The designer of an automobile wants to lead, 
not to follow, and would like to work unre- 
strained, according to Mr. Northup, who pre- 
sented his paper, “The Motor Produced 
Under Ideal Conditions”. He concluded by 
making chalk drawings showing how to design 
a truck body to give most available load space 
for a given wheel base. 

Chairman F. W. Heisley, Murray Fahnestock 
and Stephen Johnson, Jr., were among those 
active in the preparation of the program. 


Car 
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LC.C. Motor Carrier Bureau Asks 
Industry Help on Transport Rules 


@ Metropolitan 


JOHN L. ROGERS, director, Bureau of Motor 

Carriers, Interstate Commerce Commission, 
in speaking on the subject of the Motor Carrier 
Act before the Metropolitan Section, Feb. 10, 
at the Roger Smith Restaurant, said, “We are 
going at this job in a real heart-to-heart way. 
We want to establish reasonable requirements 
with the motor transport industry 
quirements which the industry 
When they 


itself; re- 
feels should be 
observ ed. 


are established we want 
the cooperation of the industry in seeing that 
they are obeyed.” He emphasized that the 


Interstate Commerce Commissian and its Bu- 
reau of Motor Carriers are not designed to dom- 
inate the industry, but to cooperate with it and 
to help it operate in the public’s interest, which 
is the industry’s interest. 

Mr. Rogers pointed out that those common 
and contract carriers who were in operation in 
the early part of 1935, and who have continued 
to operate since that time would receive from 
the Commission a certificate or permit, as a 
matter of right, and without any further pro- 
ceedings and hearings, if they filed an applica- 
tion with the Commission prior to Feb. 12. 
He likewise noted that tariff must be filed on 
March 2, to become effective on April 1. There 
is also the matter of insurance, which goes along 
with the issuance of any certificate, he said, 
and explained that these three matters concern- 
ing commen and contract carriers must be 
taken care of and that the Bureau of Motor 
Carriers, in the early part of this program, is 
directing most of its attention to these matters. 
There are other divisions of the act, dealing 
with safety, standards, 
matters that will receive 
later, Mr. Rogers said. 


and other 
more attention a little 


accounting, 


He explained the conference method being 
used by the Bureau of Motor Carriers in fram- 
ing recommendations for requirements to be 
submitted to the Commission. Speaking specif- 


ically regarding insurance, Mr. Rogers said, 
“Our own staff conferred informally with a 
large number of interested parties including 
the bus operators, truck operators, insurance 
companies, state commissions and others in- 
volved. We then arranged for a series of 
conferences. At these conferences, held inde- 


pendently with the various groups, suggestions 
were made and discussed and the results were 
formulated into what we call a 
proposed set of requirements, 

basis for recommendations to the 
itself. We sent those tentative re- 
quirements out, broadcasting them to the in- 
dustry itself and all other interested parties, 
stating that they had not yet been submitted to 
the Commission; that they simply represented 
the best views that we had; that they were sent 
out for the sole purpose of inviting all inter- 
ested parties to submit their criticisms and 
comments so that we might revise the sugges- 
tions before submitting them for the formal 
consideration of the Commission itself. Revi- 
sions will be made, as indicated by the sugges- 
tions we receive.” He indicated that after that 
an open hearing may be held before the Com- 
mission itself, giving everybody an opportunity 


to be heard. 


tentative or 
which might 
serve as a 
Commission 


“Private operators have nothing to fear in 
the wavy of impractical or unreasonable re- 
quirements,” assured Mr. Rogers. ‘We are 


dealing now primarily with the common and 
contract operators and have not yet given any 


to the 
When we get 


real consideration 
rier. 


so-called private Car- 
around to that point we 
intend to take the private carriers into our con 
fidence, sit down with them and discuss the 
common problems with a view to coming out 
with something that they themselves will agre« 
is reasonable and in the public interest.” 

Speaking on the program with Mr. Rogers 
were Arthur M. Hill, president, Atlantic Grey- 
hound Lines, and Martin Schreiber, general 
manager in charge of plant, Public Service Co 
ordinated Transport Co. 

Mr. Hill spoke on the elements of motor bus 
operation. Commenting briefly on operation of 
hotel and resort buses, sightseeing buses, school 
buses and buses in transit service, he devoted 
the major portion of his talk to the operation 
of inter-city common carrier buses. He quoted 
figures of the National Association of Motor 
Bus Operators indicating that there are about 
26,600 inter-city common carrier buses in oper- 
ation, and that in 1935 their gross revenue 

(Continued on page 40) 


Influence of Engine 
Design on Fuels Told 


@ Buffalo 

One hundred and ten members and guests 
of the Buffalo Section met at the Hotel Statler, 
Feb. 11, to hear H. H. Dedo, Ethyl Gasoline 
Corp., speak on “Fuels for Today’s and To- 
morrow’s Engines”. Mr. Dedo also demon- 
strated the principles of combustion, knock, 
and antiknock, with a small single-cylinder 
engine. The actual burning of fuels was shown 


through a sapphire window mounted in _ the 
engine. Dinner was served to 30 prior to the 
meeting. 





Production Meeting 
April 21-24 
Book-Cadillac Hotel, Detroit 


Afternoon production sessions are 
planned to be held at the plants of 
the Great Lakes Steel Co., the Alum- 
inum Co. of America, and the Ford 
Motor Co. Glass Works with related 
papers at each. 


are scheduled 
at the Book- 


Exceptional papers 
for evening sessions 
Cadillac Hotel. Production Dinner, 
April 23. Mornings will be free for 
informal visits to other plants which 
will be open for inspection. 


Meetings Committee 


W. B. Hurtey, Chairman 
D.S. Devor 

J. GESCHELIN 

R. R. Kerru 

W.H. McCoy 

V. P. RuMELY 

D. A. WALLACE 


Kart L. Herrmann, 
Production Activity. 


vice-president, 
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Demonstrates Effect of 


Knock on Performance 


@ New England 
“Gasoline as the Automobile Engine Knows 
It” was the subject of a paper presented by 
Julien Frey, head of technical sales department, 
Ethyl Gasoline Corp., before 150 members and 
guests of the New England Section at Walker 
Memorial, Massachusetts Institute of Tech- 
nology, Feb. 11. Mr. Frey explained the prop- 
erties of gasoline as sold to the consumer and 
the effect of these properties upon motor per- 
formance and life. He also spoke on past 
designs of engines and component parts and 
listed recent developments and improvements. 
Through the use of a one-cylinder gasoline 
engine equipped with meters recording power 
output, engine speed and cylinder-head tem- 
peratures, Mr. Frey demonstrated the effect 
of knock on engine performance as well as 
the cooler operation and increased power and 
speed resulting when the knock is removed. 
Forty attended the dinner which preceded 
the meeting. 


Shows Behavior 
of Airplane in Spin 
@ Washington 


The Washington Sections of the S.A.E. and 
the American Society of Mechanical Engineers 
met jointly in the auditorium of the Potomac 
Electric Power Co. Building at 8:00 p. m., Feb. 
13, following a dinner held at the Raleigh 
Hotel in honor of the speakers. About 125 
members and guests attended the meeting. 

The speakers, introduced by Dr. George W. 
Lewis, director, National Advisory Committee 
for Aeronautics, were C. H. Zimmerman, aero- 
nautical engineer, N.A.C.A., who spoke on 
“The Study of Spinning Characteristics of Air- 
planes in N.A.C.A. Free-Spinning Wind Tun- 
nel,” and A. M. Rothrock, physicist, N.A.C.A., 
whose subject was ‘The Visualization of Com- 
bustion in Aircraft Diesel Engines.’ Both talks 
were illustrated by motion pictures. 

Using a scale model to demonstrate the be- 
havior of an airplane going into a spin, Mr. 
Zimmerman explained the cause of spins and 
what occurs to an airplane when in one, as 
well as the required operation of the controls 
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to bring the airplane out of it. Some airplanes 
do not spin easily. Others can be brought out 
of spins very quickly. Since it is essential that 
a pilot understand the spinning tendencies of a 
particular airplane, and the proper methods of 
regaining control, the need of an arrangement 
permitting the close study of the airplane dur- 
ing a spin has long been recognized. This need 
has been fulfilled in the development of the 
vertical, free-spinning wind tunnel for model 
airplanes, at the N.A.C.A. laboratories at Lang- 
ley Field, Va. Scale models, accurately match- 
ing the airplane dynamically in order to repro- 
duce the same spin characteristics, are floated 
on a rising column of air as a spin is induced, 
and motion picture records made of their move- 
ments. Clock-work operates the elevator and 
rudder in the same way a pilot would attempt 
to regain control. Control surfaces can be modi- 
fied and interchanged quickly, so all the spin 
and recovery characteristics of an airplane, with 
a variety of control-surface combinations, can be 
determined in the tunnel without risking pilot 
and airplane in actual spin study. 

Mr. Rothrock, discussing the aircraft Diesel 
engine and its inherent characteristics, stressed 
the decreased fire hazard due to the fuel used, 
the elimination of radio interference because of 
the absence of electrical ignition equipment, 
and the promise of greater cruising radius or 
increased pay load over some distance. 

In the development of the Diesel engine 
efforts have been directed toward increased 
eficiency, decreased fuel consumption and _ re- 
duction of weight. One of the most important 
factors is the design of the fuel-injection nozzle. 
Only when this is correct for a given combus- 
tion chamber and piston design can the opti- 
mum in efficiency and fuel economy be ob- 
tained. Following experimental work, a single 
cylinder Diesel engine, permitting observation 
of the behavior of the injected fuel and subse- 
quent flame propagation during combustion has 
been installed at the laboratories. Circular win- 
dows of specially selected glass set into the 
walls of the combustion chamber permit the 
taking of slow-motion pictures during the 
power cycle. Thus, by interchanging various 
nozzle designs, one can be found which injects 
the fuel in a manner insuring complete and 
rapid combustion, which is essential due to the 
very short time permitted for thorough mixing 
of air and fuel as contrasted with the gasoline 
engine using a carburetor. 


(News of the Society continued on page 40) 





400 Attend Section’s 


Annual Dinner-Dance 


@ No. California 

The Venetian ballroom of the Hotel Fair- 
mont in San Francisco was the scene of the 
Northern California Section’s annual dinner- 
dance on Feb. 14. Lavish entertainment, a 
splendid dinner, and excellent music were pro- 
vided the more than 200 couples attending. 
J. F. Long, W. S. Crowell, A. H. Laufer, Jack 
Hunsaker, Herbert Miller, Jack Peyton and other 
Section members contributed much time and 
effort to make this function an outstanding suc- 


cess. 


Joint Paper Presented 
On Grinding Practice 


@ Indiana 


“Modern Centerless and Cylindrical Grinding 
Practice,” a paper prepared jointly by A. D. 
Meals and George W. Binns of the Cincinnati 
Milling Machine and Grinders, Inc., was pre- 
sented by the former at the Jan. 23 meeting of 
the Indiana Section at the Athenaeum, Indian- 
apolis. Forty-five members and guests attended 
the meeting, which was preceded by a dinner. 

Mr. Binns, co-author of the paper, introduced 
the subject and led the discussion which fol- 
lowed. W. K. Creson, chief engineer, Ross 
Gear and Tool Co., and Lee Oldfield, president, 
Lee Oldfield, Inc., were among those contrib- 
uting to the discussion. 


Section Hears Report 


of Annual Meeting 
@ Oregon 


A report by Chairman J. Verne Savage on 
the annual meeting of the Society in Detroit 
was the feature of the Feb. 14 meeting of the 
Oregon Section. Mr. Savage attended the an- 
nual meeting as representative of the Oregon 
Section. Harley Drake, who also went to the 
annual meeting, spoke on Society activities. 

Thirty-seven members and guests were served 
dinner at Lloyd’s Golf Course Club House 
prior to the mecting. Later arrivals brought the 
total attendance to 45. 


Applications Received 


Fox, Paut N., research engineer, Frances 
Fox Laboratories, Inc., New York City. 

FREEMAN, MicHaEL W., chemical engineer, 
Freeman Chemical Co., Detroit. 

Gray, Eart Stuart, supervisor battery di- 
vision, E. A. Wildermuth, Brooklyn, N. Y. 

GupMuNSON, BERNarD L., general automotive 
supervisor, Armour & Co., Chicago. 

HammMonp, Harotp F., traffic engineer, Na- 
tional Bureau of Casualty & Surety Under- 
writers, New York City. 

Hersst, Dr. Water A., chemist, Farm 
Bureau Oil Co., Inc., Indianapolis, Ind. 

Hoey, Wiriiam B., engineering and sales 
service, Bakelite Corp., New York City. 

Ho.ieraN, Epwarp Paut, instructor, Cass 
Technical High School, Detroit. 

Hurn, James E., experimental and develop- 
ment engineering, DeLuxe Products Corp., 
LaPorte, Ind. 
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IRINGER, FREDERICK C., manager, truck tire 
sales, Lee Tire & Rubber Co., New York City. 

Lane, Paut S., metallurgist, American Ham- 
mered Piston Ring Co., Baltimore, Md. 

Maranpe, W. F., metallurgist, Wilcox-Rich 
Corp., Saginaw, Mich. 

MeiLe, Ferp W., sales engineer, Detroit 
representative, Rollway Bearing Co., Inc., De- 
troit. 

NIEDERAUER, WILLIAM J., engineering, The 
B. G. Corp., New York City. 

Orst, Harry A., warrant machinist, U. S. 
Coast Guard, Washington, D. C. 

Paviik, Roy Dante, partner, Pavlik Broth- 
ers, Kenilworth, III. 

Ratston, Epon K., engineer, Circo Products 
Co., Cleveland, Ohio. 

RicHarpson, GarLANp C., transportation 
superintendent, Indian Territory Illuminating 
Oil Co., Bartlesville, Okla. 


Rocers, Frep C., chief engineer, Sinclair 
Wyoming Oil Co., Bairoil, Wyoming. 

Sawyer, Ear M., assistant superintendent of 
equipment, New Hampshire Highway Garage, 
Concord, N. H. 

Scumipt, ArTHUR C., junior engineer, 
Armour & Co., U. S. Yards, Chicago. 

Scuott, Russett C., engineer, Marlin-Rock- 
well Corp., Jamestown, N. Y. 

SmitH, Donatp F., assistant superintendent, 
Ford Motor Co. of Canada, Ltd., Winnipeg, 
Man., Canada. 

STAEHLING, Henry F., vice-president and 
general manager, Sterling Motors Corp., Long 
Island City, N. Y. 

Taytor, Morris P., Box 524, Stanford Uni- 
versity, Calif. 

TemPLe, Herpert V., salesman, Rayner De- 
calcomania Co., Chicago. 

WotverRINt-Empire REFINING Co., New York 
City. 





——— 





Transportation and Maintenance Session 


Paper at this session: (See page 33, February issue, 
for digest) 


Operator's Woes on Lubrication—F. L. Faulkner, auto- 


motive engineer, Armour & Co. 


PENING the discussion, Session CHairMAN T. C. Situ expressed 

the hope that the session would point the way to a more satistac- 
tory method of testing for oxidation and acidity of lubricants since, he 
felt, the generally accepted method of testing for acidity is not very 
accurate. He suggested also that the E. P. Lubricants Committee get 
some method of checking for stability, after determining the method of 
testing for E. P. lubricants. 

Leonarp V. Newron said that the primary aim should be to select 
and use those lubricants which will promote long life of wearing parts 
due to their ability to reduce friction and, consequently, to increase per- 
formance. ‘To accomplish this purpose, Mr. Newton believed that sev- 
eral grades of motor oil, transmission and rear-axle lubricants, and 
specialized chassis lubricants are necessary. Operators were warned 
against losing sight of the real purpose of lubrication in their desire to 
reduce the number of lubricants. 

That light motor oils should be used, Mr. Newron agreed, stating 
that needlessly high viscosity oils are used either because of the desire to 
economize on the amount of oil used or because of the manufacturer’s 
recommendation. For use in winter, when vehicle usage increases in the 
public utility business, oil companies have recommended lighter vis- 
cosity, 10-W low-pour test oils, but not too emphatically lest the result- 
ing higher oil consumption jeopardize their business. For such service, 
Mr. Newton would recommend o-deg. pour-test oils and grade them 
on their merits to lubricate correctly, gaining in ease of starting and 
performance, and losing only in greater oil consumption. For oils of a 
given viscosity, the oil showing the smallest volatility loss and of the 
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highest initial boiling point is consumed the slowest, he said. To lubri- 
cate passenger cars and trucks ranging in age from new to 14 years (the 
truck capacities ranging from ‘2 to 7'4 tons), Mr. NewTon’s company 
requires several grades of motor oils (S.A.E. 10-W to 40) and special- 
ized lubricants. Because no single lubricant will correctly lubricate all 
these makes and types of vehicles, Mr. Newrown stated that his company 
must provide the types and grades of lubricants necessary for correct 
lubrication. 

Mr. FAULKNER’s observation that the use of S.A.E.-40 oil in a new 
vehicle during “break-in” periods causes high consumption of the 
S.A.E.-20 oil used later was interpreted by Mr. Newron to prove that 
the S.A.E.-40 oil causes wear and does not provide adequate lubrication 
when the engine is tight. He recommended a viscosity which will 
permit the engine to develop its maximum output, with too light an oil 
permitting blow-by and too heavy an oil causing oil drag. In regard to 
the new light oils discussed, Mr. Newron wondered if Mr. FAuLKNEI 
referred to oils produced by new refining processes or by more conven- 
tional refining methods. 

Besides the time clement, type of oil has a distinct bearing on sludging, 
iccording to Mr. Newton. Few refiners today recommend long periods 
between drains, the maximum advocated being 2000 miles. As Mr. 
FAULKNER’s record of extreme drain period was about 2500 miles, Mr. 
Newton believed that a check of lubricating quality by measuring 
power output over the same periods would be interesting. 

Disagreeing with Mr. FAuLKNER’s statement that sludging was non- 
existent, a few years ago, Mr. Newron brought out that we are “sludge 
minded” at present and that the sludging factor of wax has been re- 
moved today by propane and the centrifuge. 

He also took issue with Mr. FaAuLKNER’s statement that an operator! 
must obtain longer lubricant life to use higher priced oils economically, 
stating that their use is justified by better lubrication, performance, and 
protection against wear. To the comments on insolubles, Mr. Newron 
adds that good oil filters, properly serviced, should reduce their per- 
centage. Heated garages, radiator protectors, hood shields, and thermo- 
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stats in water outlets, he believed, will reduce the number of lubricants 
necessary. Regarding E. P. lubricants, Mr. Newton agreed that they 
are necessary and preferred the oil to the grease consistency whenever 
possible. He questioned whether they should be sulphurized, chlori- 
nated, or a combination, and whether testing machines should work to 
the seizure point. 

Troubles brought about by adding make-up to original housing fill 
have been eliminated in Mr. Newton's company by the use of only one 
make and type. Packages of E. P. lubricants, he said, should show the 
chemical type, as the cause of this trouble may be that dissimilar chem- 
icals will not mix. 

Answering Mr. Newton, Mr. FAuLKNER agreed that the many exist- 
ing varieties of lubricant must be used for a time, but that a start should 
be made immediately toward standardization by the designing and pro- 
ducing group, instead of away from it as indicated in the 1936 specifi- 
cations. The new light oils mentioned, he stated, were of the so-called 
solvent variety. Referring to the newer types of bearings, Mr. FAULKNER 
was unwilling to state that they had caused trouble. On the other hand, 
he told of replacing conventional babbitt-bearings with copper-lead, and 
eliminating difficulties. 

Two questions comprised W. P. Eppy’s discussion: Did Mr. FauLKNER 
use E. P. lubricants in all axles; if not, how does he determine when to 
use them and when not to use them? Is the percentage of soluble mat- 
ter which indicates whether or not the oil is fit for use determined by 
volume or by weight? 

In answer to the first question Mr. FAULKNER stated that he has stand- 
ardized on E. P. lubricants and has used them in every operating point 
possible. In the servicing work formerly done in his shops that had to 
be “farmed out” during curtailed operations, however, difficulties were 
encountered in obtaining satisfactory E. P. lubricants. They are used in 
transmission, differential, steering gear and, in many cases, for chassis 
lubrication, he said, purely because they do a much more satisfactory job 
than other types. The answer to Mr. Eppy’s second question was that 
the percentage of soluble matter was based on volume. 

Basically, Merrmt C. Horine agreed that the problem of lubricating 
motor-vehicles is too complicated, but he recalled that Mr. FAULKNER 
did not say “unnecessarily” complicated and that there are good reasons 
for most of these variations. He pointed out that the first step in find- 
ing a remedy is to determine who will work it out—whether the auto- 
motive industry will continue to depend upon the oil refiner to lubricate 
its designs, or whether it will be switched back to the designer by the 
oil refiner for changes. Complete standardization, he believed, would be 
simple in a static industry but, in the automotive industry, it would be 
an indication of stagnation. 

Commenting on Mr. Hortne’s discussion, Mr. FAULKNER stated they 

were in agreement on the fact that the wide variation in design was one 
of the difficulties. Standardized design on such parts as oil retainers, he 
stated, would permit the use of more standardized lubricants. 
_ Atvin H. Gossarp backed up his approval of the sentiments expressed 
in the paper by citing the divergence of opinion on the lubrication of 
water pumps’ and fans, and that oil-proof grease, water-proof grease and 
different types of oil were used for lubrication of different engines. De- 
signers, he stated, should get together on these points; compromise is 
necessary. 

Replying to Mr. Gossarp, Mr. FauLKner stated that there were two 
schools of thought on water-pump lubrication. One recommends water- 
soluble grease. Another wonders whether it is better to keep the grease 
in the water pump, even though it endangers good lubrication. In Mr. 
FAULKNER’s opinion the first requirement is a type of water pump that 
can be lubricated well, and any lubricant that gets into the cooling sys- 
tem can be removed in the annual flushing operations. 

In response to the chairman’s request for discussion from the oil men, 
DanteEL P. BaRNarD described operating tests that he had observed re- 
cently, using a number of automobiles of the same make. A couple of 
these cars were started off in their useful life with oil selected for reason- 
able oil consumption. With others of these cars, however, the usual 
procedure of using as heavy an oil as possible was followed, thereby 
obtaining some phenomenal oil consumptions. Some showed consump- 
tions up to 1000 miles per qt. when new, but after they had gone 
40,000 or 50,000 miles, in one instance at least, they were down to less 
than 95 miles per qt. under ordinary driving conditions. The first- 
mentioned cars started off by going 300 miles per qt. when new; after 
1000 miles a change was made to 20-W oil. At this point Mr. BARNARD 
drew oil-consumption curves on the blackboard, and stated that the cars 
using heavy oil at the start had shown greater wear than the others and 
that the matter of getting oil to the parts when it is needed is a major 
part of the lubrication problem. When most automobile engines are 
expected to accelerate from 500 to 5000 revolutions in a few seconds, it 
is unreasonable, he said, to expect a machine to give good operation 
under all conditions with heavy oils. 

In the opinion of Wit1i1amM J. Cummina, the sludge discussed is not 
sludge at all, but emulsification. The oil refiner, he believed, has elim- 
inated the sludge. Emulsification, he thought, is found more in slow- 
speed operation, when condensation develops in crankcases, than at ex- 
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treme speed. Good cooling systems, crankcase ventilation, thermostati- 
cally controlled mechanisms at the front and water coolers at the back, 
he stated, are ways out of this trouble. As high as 50 per cent by weight 
of water, collected in the crankcase in 8000 miles, has been reduced to 
only a trace by using thermostatically controlled water coolers, he 
recalled. 

After Capr. Georce E. Gray had voiced his accord with Mr. Faux- 
NER’S paper and Mr. Cumminc on the sludge problem, he drew from 
his experience to illustrate his points. All engines of ample air-cooled 
areas must be warm before any load is placed on them, upon starting 
up in the morning, he said. When water-type coolers were used, sludge 
was practically eliminated. With cars used by house-to-house drivers, 
where the engine is idling at about 300 r.p.m. the greater part of the 
time, however, emulsification has been annoying, he admitted, but could 
be prevented by frequent water changes. 

Caprain Gray believed that the automobile manufacturer could help 
considerably in the variation of the oil demanded. When oil was 
changed every 500 miles, the demand for an engine of small oil capacity 
naturally was aroused. As oils have improved, he continued, the change 
period has been stepped up until it has reached 1500-2000 miles, and 
2500 miles for the lighter ones. 

By balancing the water temperature against the air temperature on 
the crankcase, he stated, the period has been increased to 3000 miles, 
after which laboratory tests showed the oil to still be in fit condition for 
use. The procedure, he stated, is to run an engine with ample oil and 
water radiation 30 deg. hotter in winter so that the hot water jackets 
offset the cold winter blasts that tend to chill the oil. A new engine 
should be started out on 10-W oil, then stepped up to 20-W, then it 
should be run 30,000, 40,000 or 50,000 miles with little or no change 
in summer over winter, in Caprain Gray’s opinion. 

CaprTain Gray agreed that the trend is toward a much lighter oil and 
water-filter cartridge, stating further that we can get along with one 
grade of oil in any given engine. His experience indicated that an engine 
recommended for heavy oils could be started on light oils and run for 
1 long period, then stepped up as wear increases, giving satisfactory oil 
consumption with quite infrequent changes. 

Regarding chassis lubricants, Caprain Gray felt too many are de- 
manded. Even with careful instruction and charts, he stated, a me- 
chanic is going to try to use one gun all the way through instead of the 
seven or eight different types recommended. 

Often, he stated, the men use one lubricant in a gun, changing twice 
a year, for the transmission, rear end, and steering gear, and another 
lubricant for the wheel bearings and for water pumps. Such boiling 
down of lubricants, he concluded, should result in getting fair life out 
of vehicle parts. 

The desire of the purchaser to use lower-priced lubricants was cited 
by Mr. Horine as an important obstacle in the simplification of chassis 
lubrication. As an example, he told of the development of a superior 
universal-joint lubricant. In an effort to simplify lubrication it was sug- 
vested that this lubricant be used for all other parts. Although this 
excellent product would have lubricated the other parts efficiently, the 
suggestion was discarded because it represented a much higher initial 
cost. Simplification of chassis lubricants, Mr. Horne opined, can be had 
as soon as a standard can be established. 

Answering Mr. Horinr, Mr. FAuLKNeR called attention to the fact 
that most larger fleets have a purchasing department between the oper- 
ator and oil salesman, the job of which is to obtain these products on 
the most economical basis. What is needed, he felt, is some standard of 
comparison so that lubricants could be bought on facts, not salesmanship. 

Joun M. Orr stated that the problem of buying lubricants for the 
motor-trucks in his fleet is very complicated and is becoming more so. 
Neither desiring to impede progress or simplify too much, he felt that 
some balance or correlation might be found to suit operators better. 

In written discussion Henry L. Despink believed Mr. FAULKNER'S 
paper both too hard and too easy on the refiner and manufacturer. He 
thought it too hard on them in objecting so strongly to the great variety 
of manufacturers’ specifications. If limited for practical reasons to two 
or three viscosities and confronted with specifications requiring six, the 
obvious thing to do is to pick the best compromise which, in Mk. 
DEBBINK’s opinion, will represent just as satisfactory fleet operation as 
though the manufacturers’ specifications were followed. The paper 1s 
too easy on the refiner and manufacturer, he believed, in accepting their 
recommendations for lighter engine oils and E. P. gear lubricants. In 
this respect Mr. Despink wondered if lighter oils could not be respon- 
sible for some of the fatigue of bearing metal in the top half of the 
connecting rod in heavy-duty service. E. P. lubricants, he thought, 
should be used only in special cases where tooth pressures are high 
enough to make their use mandatory. 

Mr. DesBInK did not believe that Mr. FAuLKNeER’s suggestion that 
crankcase oils be discarded if they show more than one per cent of 
material insoluble in petroleum ether is “tight” enough. From checking 
analyses made last year of 149 crankcase-oil samples taken from vehicles 
that had been run an average of 3000 miles, and a maximum of 14,000 
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miles, he reported that only two of the 149 samples showed more than 
one per cent insoluble in petroleum ether. 

In written discussion ALFRED F. CoLEMAN was gratified that Mr. 
FAULKNER emphasized the Pacific Coast and Gulf climate conditions 
which justify the year round use of summer grades of lubricants, and 
also justify the actions of certain manufacturers in asking for leeway 
under the S.A.E. Lubricants set-up in regard to winter oils. 

Because measurable units of force and resistance are dealt with in the 
correlation between starter, battery, and recommended lubricant, Mr. 
CoLEMAN wondered why the present guess work. 

In Mr. CoLeMAN’s opinion, Mr. FAULKNER pointed out a technical 
truth which often escapes both factory engineer and fleet operator, 
namely, that the behavior of oils in service depends upon basic chemical 
reactions which vary widely with different oils and different services. 
This fact, he continued, explains much of the “mystery” surrounding 
lubricants and their performance that will not be solved until their 
fundamental chemical compositions and the basic chemical reactions are 
known. 

Mr. CoLeMAN also felt that many operators are not receiving full ad- 
vantage of the sales engineering assistance offered by progressive re- 
finers, explaining that fear of being “high-pressured” and buying lJubri- 
cants strictly on a price or specification basis often stand in the way of 
receiving the benefits of such service, as well as defeating their own 
purposes. Study of the relative rates of flow of oil through filters at 
periodic intervals has indicated the need for larger and better filters, he 
added. To Mr. FauLKNER’s emphasis on the fact that manufacturers this 
year are recommending all grades of oil from 10-W plus 10 per cent of 
kerosene all the way up to S.A.E.-50 under graduated, but overlapping, 
temperature ranges, Mr. Co_teman added that this condition and the 
discrepancies between present recommendations and those of the past 
few years have done much to discount in the minds of operators all the 
emphasis the manufacturer places on lubrication instructions. 

CLINTON BRETTELL, in written discussion, stated his general accord 
of Mr. FauLKNeR’s theme and said that automotive lubrication is as 
much an operating problem as a production and distribution problem, 
and that the operating phase should receive more frank and cooperative 
treatment by vehicle and lubricant manufacturers. He agreed that def- 
inite standards based on research should be set up to show the essential 
physical properties of engine oil and to determine when an oil is no 
longer fit for further use in the crankcase, and that the standards should 
include typical classes of operating conditions. Also in agreement that 
viscosity index and oxidation tests are probably among the most impor- 
tant characteristics, Mr. Bretrect added that flash and fire tests merit 
some consideration. The importance of acid reaction was questioned 
with the statement that it did not seem to be a prime factor with the 
old bearing metals. The question also was raised as to whether acid 
reaction does or does not promote sludging, and whether it aided in the 
penetrability of the lubricant. Contrary to Mr. FAuLKNER’s paper, Mr. 
BRETTELL reported that his experience indicated a decreased sludging 
tendency with the use of lighter viscosity oils. This condition, he said, 
might be attributed to improvement in oil characteristics with re-refined 
oil used on about one-half of the fleet: to better filters serviced carefully 
at periods of 2000 to 4000 miles, based on “blotter” tests of oil; to better 
engine design; and to improved operating conditions. 

Results of checking crankcase oil used in typical cars of various makes 
and ages, and under a variety of operating conditions, indicated that the 
limits of various contaminants were not exceeded for reasonably long 
daily runs at 5000 to 6000 miles for engines in good condition, and at 
2000 miles for engines in poor condition. For short runs the limits set 
were about 2000 to 3000 miles for engines in good condition and 1000 
miles for engines in poor condition. The limits were used as guides for 
garage supervisors. Mr. BRETTELL expressed doubts as to whether avail- 
able standards on contaminants are essential and wondered whether, in 
many cases, the oil might not be used indefinitely. He stated that his 
firm is trying to “research this phase of the problem,” itself. 

Regarding Mr. FauLKNner’s belief that fleets are returning to high- 
priced oils, the trend observed by Mr. BRETTELL is in the opposite direc- 
tion. He voiced agreement, however, with the need for research leading 
to practical, simplified requirement standards, and felt such a compro- 
mise preferable to the complex method of selecting the ideal lubricant 
for each purpose. 

To back up his question as to the need of E. P. lubricants for many 
fleets, Mr. BRETTELL told how a large oil company recently surveyed his 
company’s fleet of 410 vehicles, and in no instance recommended the 
use of an E. P. lubricant. After a year’s operation difficulty was en- 
countered in only one model—a tandem axle, dual-worm drive truck 
with small reservoir capacity operating on 24-hour service—and E. P. 
lubricants were recommended for this vehicle by the same oil company 
that advised that his fleet was not unusual, but typical. Occasional rapid 
wear of transmission gears experienced by Mr. Bretre ct he attributed 
more to excessive clashing caused by extremely small wearing surfaces 
and improper design than to the need for E. P. lubricants. Concurring 
with Mr. FauLKNER, Mr. BRETTELL recommended one standard system 
of pump and fan lubrication with standard lubricants for each. 


Truck, Bus and Railcar Session 


Paper at this session: (See page 33, February issue, 
for digest)— 


Metallurgical Trends in the Automotive Industry— 


1. E. White, University of Michigan. 


AU. discussion on ProressoR WHITE’s paper was written. 

L. A. Danse emphatically endorsed Proresson Wuire’s prophecy 
regarding personnel. ‘Technologic, if not scientific, training is not only 
desirable but requisite,” he said. 

An important trend, Mr. Danse stated, is to so design and manufac- 
ture as to reduce the number of material specifications to an irreducible 
minimum. This has resulted in higher efficiency as well as economy in 
making everyone more familiar with smaller lists of materials. Closer 
specification ranges for material is another result of competitive con- 
ditions, Mr. Danse said. The steel mills have been keenly interested in 
giving their customers a little additional value and service. In fact, most 
of the moves of late have been suggested by the suppliers and not re- 
quested by the purchasers. 

Proressor Wuire’s mention of radical changes in the design of body- 
springs should not carry the statement regarding the straight molyb- 
denum stee!, usually of the Mola type, according to Mr. Danse, but 
should mention silico-manganese steel of the S.A.E. 9260 type. He ex- 
plained that the original experimental work done in the United States 
on independent spring suspensions was done at the Cadillac plant, where 
it was found that silico-manganese steel was overwhelmingly superior to 
other types in both fatigue tests and car tests. 

Mr. Danses, in speaking of brake drums, said that it has been Cadil- 
lac’s experience that the less ferrite present, the better; and similarly the 
less massive cementite, the better. Pearlite, or possibly a_pearlitic- 
sorbitic structure, with graphite, has had the preponderance of prefer- 
ence, owing to minimized scoring and wear. 

Of valve springs, he said, it is difficult, if not impossible, to secure 
long life in high-speed engines where springs are stressed severely, with- 
out the use of S.A.E. 6150 steel. 

Mr. Danse noted that the trend in valve tappets is connected with the 
use of heat-treated cast-iron camshafts and concerns the making of the 
tappets of steel, or at least with hard steel faces to bear on the cams. 

He also remarked that while a number of materials mentioned by 
ProrrssoR WHITE in connection with bearings are alloys, the copper-lead 
bearing is not an alloy, but a mechanical mixture or suspension. Its 
bearing qualities, he said, are purely a matter of resistance to high 
temperature. 

C. NewMan Dawe said that, broadly speaking, the automobile is 
made up of two types of steel, carbon base and alloy base. After listing 
the parts made of each type, he discussed recent trends in the alloy steel 
field, pointing out the development and production of new steels which 
will meet the demands of service at a low cost. 

Mr. Dawe took issue with Proresson Wuire’s statement, “The flat 
elliptical springs, especially in the front part of the car, have been al- 
most universally eliminated and their place has been taken by coil 
springs. * Some models, he said, have reverted back to flat leaf 
springs after having used coil spring suspension. Therefore, he believes 
it too early to state that the front flat leaf for springs has been almost 
entirely eliminated. 

J. M. Watson also mentioned that a great many flat semi-elliptical 
springs are still used on the front ends of cars and, with increased 
length, better heat-treatment and more intensive study of weight distri- 
bution, are giving excellent results. Mr. Watson also explained that a 
survey of cylinder-blocks shows that practically every car is using some 
type of alloy iron in the casting. He mentioned eight different types 
now in use as an illustration of the decided step in this direction during 
recent years. 

Exhaust valves have shown considerable metallurgical change in the 
past three years, Mr. Watson said. The fact that silchrome valves are 
not satisfactory under the extreme heat (1200-1600 deg. fahr.) that 
exhaust valves reach in present-day cars has resulted in the development 
of the austenitic type of valve steel which is both heat and erosion 
resisting. Mr. Watson also mentioned tin plating of cast-iron pistons 
which acts as a soft bearing metal when the engine is being run in. 

Mr. Watson urges that the number of standard steels be reduced and 
that the steel companies do more intensive educational work through 
the services of a sales metallurgist whose duty it will be to keep the 
designing or specifying engineer thoroughly informed on steel properties 
and developments. He concluded by listing the elemental metals which 
find their way into a modern automobile and the use to which each 
is put. 

N. L. Deuste mentioned that the hardenability test is made pri- 
marily to determine the depth-hardening characteristics, and it is not 
alwavs that the shallow-hardening steel is desired. While the harden- 
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ability test is an excellent method of judging material, it should be 
closely correlated with the parts being made. 

L. R. BuckenpaLe spoke of Proresson Wuire’s statement that there 
is a tendency away from cyaniding to harden steel surfaces, which Mr. 
BUCKENDALE believes to mean “carburized” surfaces. He wondered if 
ProressonR WuiteE had in mind including such related processes as nitrid- 
ing and nitralloy steels, and other processes such as the Chapman 
process which permits of obtaining surfaces on steel which are harder 
than the normal carburized surfaces. Engineering development, he said, 
has, on a number of points, reached the limit of resistance ability of 
carburized surfaces. If surfaces can be imposed on gear teeth that will 
permit of higher unit pressure and higher resistance to galling, new 
limits will be opened up to our present designs. 

On the subject of chassis, Mr. BucKENDALE asked for amplification of 
PRoFEssoR Wuire’s reference to high-strength steels. He pointed out 
that on a front axle I-beam the question of rigidity against strength 
must be carefully considered because the deflection of the beam is a 
serious factor in maintaining alignment of the wheels and the resultant 
life of the tires. Therefore the material chosen for the beam, when con- 
sidered from the standpoint of rigidity, requires sections or moments of 
inertia in the uesign which led to a relatively low fiber stress, so the use 
of a high physical property steel is not a necessity. This is because the 
rigidity of a high physical steel, that is, its deflection under load, is no 
greater than that of plain carbon steels. The question of rigidity of 
materials, possibly as expressed by Young’s Modulus, is a factor in mate- 
rials which is going to have an increasing amount of importance in 
future designs, he added. 

Mr. BuckKENDALE also noted that properties required in brake drum 
materials are not only resistance to abrasion but also heat conductivity 
and resistance to oxidation at high temperatures. Rigidity of the mate- 
rial is also part of the problem which can partially be taken care of by 
design; because a drum which deflects under the braking pressures has 
a considerable effect on the uniformity of loading on the friction 
surfaces. 

LoweLL W. Brown pointed to the Burlington Zephyr in illustrating 
his contention that increase in the cost of steel has in some instances a 
part in accomplishing reductions in first and operating costs. He accom- 
panied his remarks with comparative figures. 

R. G. McEtwesE stated his regret that a large portion of the iron and 
steel is being produced in foundries that have no control apparatus, and 
in many instances no facilities for chemical analysis. This, he said, may 
be the reason for wide limits in chemical specifications issued for various 
cast irons. The automotive industry must put constant pressure on its 
sources to make them meet the new standards set up by the joint com- 
mittees of the various technical societies, he said. 

Controlled cooling, Mr. McEtwee pointed out, offers possibilities in 
securing exact hardnesses in various parts of castings, and the proper 
use of certain alloys in making possible the production of castings with 
varying sections quite consistently uniform in hardness throughout. 

B. H. DeLonc commented favorably on the fact that PRoFessor 
Wuite refrained from using the term “grain-size” in his mention of 
the McQuade-Ehn test on the ground that the term has been used in 
the past to cover crystal size in general, as determined by either macro- 
scopic or microscopic methods of examination. For this reason, he said, 
the term “grain-size” when applied to the McQuade-Ehn test, which 
involves constituents of a micro-section which has been given a par- 
ticular method of heat treatment, has been the subject of considerable 
confusion. Mr. DeLone recommended that the Society follow Pro- 
FEssOR Wuire’s precedent in calling this test the “McQuade-Ehn” test 
and eliminating the term “grain-size,” thus simplifying the term and 
perpetuating the origin of a fundamental and valuable piece of research 
work. 

Tuomas H. WicKENDEN stated his belief that Proressor WHITE re- 
ferred to the rapid or semi-annealed type of malleable iron when men- 
tioning a promising brake drum material consisting of temper- or 
graphite-carbon, cementite and either pearlite or ferrite, or both. He 
told of an experience with brake drums of this material which were 
tried out on a large bus. After six weeks of service the softer matrix of 
the drum had worn down, leaving the hard, massive carbides standing 
out for a matter of one or two thousandth inches in relief, which 
caused rapid wearing and tearing of the brake lining. 

For heavy duty service, he said, a brake drum requires strength, uni- 
form wearing qualities and resistance to thermal shock. This last fea- 
ture is especially necessary on large trucks and buses. To reduce the 
sensitiveness to thermal shocks a carbon content of 3.20 to 3.50 per cent 
is desirable. To provide the necessary strength, hardness and uniform 
wearing properties this iron should be alloyed. Small additions of a 
few tenths per cent of nickel and chromium are sufficient for light ser- 
vice, while it is suggested that a range of from 1.25 to 1.75 per cent 
nickel with 0.60 to 0.70 per cent chromium, or with part of the chro- 
mium substituted by molybdenum, gives excellent results. In the 
heaviest type of service the nickel should be increased to about 2.00 to 
2.50 per cent, the chromium and /or molybdenum remaining in the 
range given above. 
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Regarding camshafts, Mr. WicKENDEN said that PRoressor Wuire 
mentioned the use of cast ferrous alloy, but did not give details of the 
most widely used composition. He gave the composition of a camshaft 
that one manufacturer is supplying to at least a half dozen manufac- 
turers as being approximately: 3.30 per cent total carbon, 2.30 per cent 
silicon, 1.00 per cent chromium, 0.50 per cent nickel and 0.50 per cent 
molybdenum. The camshafts are sand cast and the cams are hardened 
by heat treatment. 

Discussing Prorrssor Wuire’s mention of cast ferrous alloy for crank- 
shafts, Mr. WicKENDrN remarked that this material should be distin- 
guished from the development of a true cast iron for crankshafts. A 
composition which has been extensively used was given by him as fol- 
lows: 2.50 to 3.00 per cent total carbon, 2.00 to 2.40 per cent silicon, 
0.60 to 0.80 per cent manganese, 1.25 to 1.50 per cent nickel, 1.25 per 
cent molybdenum and 0.30 per cent chromium. This material, he said, 
will show tensile strengths of 65,000 |b. per sq. in., or higher, a Brinell 
hardness of between 280 and 320, and a modulus of elasticity of ap- 
proximately 25,000,000. The presence of an appreciable amount of 
graphitic carbon results in several advantages over cast or wrought steel: 
better damping properties and less sensitivity to localized stresses from 
the use of small fillets and sudden changes of section. 

Mr. WIcCKENDEN noted that while the use of alloy-iron cylinder-blocks 
is not new, it is still playing an important part, resulting in better grain 
refinement and higher hardness combined with machinability, depend- 
ing upon the amount of alloy used. Where requirements are not severe 
the use of 0.2 to 0.3 per cent of nickel with a similar range of chromium 
has proven effective in refining the grain of the iron together with a 
mild increase in hardness. Under more severe applications, the alloy 
content is increased to a range of 1.50 to 2.00 per cent nickel with 0.50 
to 0.60 per cent chromium, and in some cases some of the chromium is 
replaced by molybdenum. A similar practice is found in the production 
of cylinder liners, except on those for heavy duty Diesel engines the 
alloy content is still further increased. 


Traffic Safety Engineering Session 


Papers at this session: (See page 34, February issue, 
for digest of Dr. McClintock’s paper )— 

The Customer’s Viewpoint—H. G. Weaver, General 
Motors Corp. 


The Place of the Automotive Engineer in the Modern 
Traffic Problem—Miller McClintock, director, Bureau 


for Street Traffic Research, Harvard University. 


AROLD T. YOUNGREN, the session chairman, said that many of 

us probably drive much too fast for the types of highways at our 
disposal. Usually there is nothing wrong with the vehicle in connection 
with the speed, he said, therefore the problem is to make the car better 
able to handle the type of highway traveled. Possibly, he continued, 
brakes and steering gear could be improved, but that would not solve 
the problem of accidents. Over-driving, or approaching traffic too fast, 
must be guarded against by the individual driver for probably ten years, 
regardless of what is done with cars and how much roads are improved. 
He believed that it rests with the driver to adapt speed to roads. 

The real solution, Harotp F. Hammonp thought, is along educational 
lines. He reported that the Indiana School Department has made 20 
hours of safety education compulsory for all high school students, in- 
cluding instruction in how to drive a motor-vehicle, and that several 
good textbooks on this subject are being developed. 

Kari L. HERRMANN believed that too much logic and reason and not 
enough human element had been employed in Dr. McC.inrocx’s 
paper. Especially was he in disagreement with the statements that the 
problem was not within the jurisdiction of automotive engineers whose 
problem is design, and that lack of modesty in traffic problems leads 
fanatics to rush into the field. It has been the fellow who knew nothing 
about the subject who has often been of the greatest help, he contended. 
In his opinion the public and the Government are going to do some- 
thing about accidents, reducing speed if necessary. Mr. HERRMANN pro- 
posed a plan which would give a man credit for his driving, establishing 
percentages and keeping records of his performance. From data on the 
number of deaths by automobile accidents and the number of automo- 
biles, he figured that on the average one driver in every fifty is a killer, 
assuming there is only one person killed in each accident. Drivers who 
have a natural tendency for wrecks and accidents go on record only 
temporarily at present. In the grading system, he explained, a perma- 
nent record of each individual type and character would be kept, listing 
details of accidents, and so on. Every driver would have a license card 
which would have a hole punched in it for every violation of an ordi- 
nance. Each hole is a debit, he continued. For example, if a man has 
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25 debits in five years, that would be an average annual debit of 5 and 
his “batting average’ would be 95 per cent. Men with low averages 
would be looked down upon or ostracized, he thought. 

Supplementing his approval of the paper read, Lee Ovprietp spoke 
of the significance of the difference between the figures for automobile 
accidents for 1934, and those for 1935; noting that the people did not 
chanve in that year, nor did roads change for the worse, but something 
changed. Mr. Ovpriecp recalled that in February, 1935, at a Society 
meeting, he predicted ‘a greater accident rate for 1935"’ because the cars 
would be sold largely to people who were then driving cars of much 
less ability, speed, and acceleration and of much greater sensible 
vibration. 

However, he stated, an improved safety record for the current year is 
likely because of this experience in 1935. Although denying that auto- 
motive engineers are entirely responsible for the 1935 safety record, he 
stated, they cannot dodge a degree of responsibility. Mr. OLprietp 
questioned whether today’s so-called “new safety” perfectly equalized 
braking systems are as sate as advertised when cars can be thrown out 
of directional control by a simple application of these brakes, contending 
further that no car out of directional control is safe. Engineers should 
be primarily concerned, he continued, with the ability to direct the 
motor-vehicle under abnormal rather than normal conditions, for exam- 
ple, an automobile is unsate when it cannot be given maximum decel- 
eration under the worst conditions and still retain directional control. 
Nearly every phase of engineering, he contended, has a direct bearing on 
these problems of vehicle control that must be solved before an automo- 
bile is entirely safe. In conclusion, he recommended that the industry 
make a sincere effort to make automobiles as safe as advertised. 

H. K. GaANnpELor pointed out that only a small percentage of the 
thousands of new drivers every year have to prove their ability before 
they drive—as only a few states require such proot. How many of 
these novices, he wondered, are given definite instructions as to how to 
control an automobile in emergencies? He explained this neglect by the 
statement that modern automobiles are easy to control under normal 
operating conditions, being unlike the early automobile that required a 
good driving ability to manipulate it at all. Although brakes have been 
improved since those days, he continued, skidding is still responsible for 
a large majority of accidents. Even with the best brakes and tires, he 
contended, no automobile going at 30 m.p.h. can stop in less than 32 
ft., and at 60 m.p.h. an automobile must travel at least 155 ft. before it 
can be stopped, and the average car will take twice these distances to 
stop. Agreeing with Mr. Ouprievp, he claimed that it is impossible to 
adjust braking so that a straight-line stop can be made at both fast and 
slow speeds. To complete his discussion, Mr. GANDELoT recommended 
that the public be given the facts of safe driving and brakes, injecting 
the information into safety campaigns and school courses. 

Violent competition among different forms of transportation in_ this 
country, suggested Dr. H. C. Dickinson, may have much to do with 
the present feeling about speed. Statistics were quoted to show that with 
a 2 per cent decrease in the speed of automobiles, the time lost would be 
equal to the lifetimes of all people killed by automobiles if they drove 
the distance lost behind horses. 

Although two-way railroad tracks prevent many collisions, railroads, 
he added, account for as many fatalities per passenger as do the high- 
ways, which can be considered one-way tracks. Quoting data from 
Pennsylvania, Dr. Dickinson pointed out that, for about the same num- 
ber of automobiles, total accidents at the accident peak hour (between 
5 and 6 p. m.) were 131 in 1929, and 103 in 1934, or 25 per cent less. 
However, the total accidents between 1 and 6 a. m. were 95 in 1929, 
against 243 in 1934, an increase of almost 200 per cent. This trend, he 
continued, is typical of the United States with an enormous increase in 
night accidents and a decrease in day accidents. Dr. Dickinson's con- 
clusion was that this increase does not necessarily result from higher 
speeds, but probably more from driving too fast for conditions. 

To prove that the blame for accidents is not all the automotive indus- 
try’s, P. R. WHeever cited the example of a bus that was driven through 
an open drawbridge near Washington, D. C., killing 13. Skid marks 
close to the bridge and locked brakes were evidence that the driver did 
not see the open bridge in time. Moving the stop bar back about 150 
yd., and adding a flashing red light and a gong would have saved these 
lives, Mr. WHeeter thought. When a number of accidents occur in the 
same place, concluded Mr. WHEELER, it proves that the highway engi- 
neer is negligent. 

In complimenting Dr. McCuinrock upon his “constructive message,” 
Davip Brtcrort stressed his “staunch and eloquent stand” on speed, 
and expressed gratification that the automotive industry had come out in 
the open on the safety problem. 

L. F. Burcer thought that disseminating information to the drivers 
and highway engineers was not enough. Instead of bringing out new 
gadgets every year, he argued, what is needed is a car that is absolutely 
safe regardless of the condition of the street. Features suggested by Mr. 
Burcer were absolute proof against skidding, a perfect windshield that 
always presents an unobstructed view, headlights that are always clear, 


and blow-out-proof tires. If not done voluntarily, he concluded, legisla- 
tion will force development of such safety features. 

Opening a more practical phase of the problem, F. L. FauLKNer 
tated that the largest group in the classification of accidents was made 
up of accidents caused entirely by the negligence of the operator. Con- 
trary to other discussers, he felt that vehicles had been made safer in 
the past few years, especially in the brakes, stating that in the 50 million 
miles traveled annually by his fleet, less than one per cent of the acci- 
dents are charged to defective equipment. A few hundred miles of care- 
less operation, he added, can make a safe vehicle totally unsafe and 
unfit for operation, for cxample, the front-wheel misalignment that 
results from parking a vehicle too severely against the curb. 

That the highest rate of severity is not in the congested states, but in 
the states where traffic is less dense, indicated, he thought, that highway 
improvement is not as important as believed by other discussers. In 
only one case of a fatal accident in which his fleet was involved could 
Mr. FauLKNER recall that his driver was not vindicated, and that oc- 
curred on a holiday. This record, he claimed, is the result of an educa- 
tional policy shared by other large operators. The problem of accident 
reduction should be approached aggressively, he stated, if for no other 
reason than holding down maintenance cost, for damaged vehicles cost 
money to repair. Higher operating speed on the highway will come, he 
repeated, but, before it, should come education of drivers to the intelli- 
vent use of speed. He felt state inspection license laws helpful, but not 
fool-proof. Such inspections, he continued, occur only at annual or 
emi-annual periods, and cannot catch everything, citing cases where 
buses just passing inspection had become involved in accidents because 
of broken or disarranged parts. In conclusion he contended that the 
problem has been made needlessly complex by participation of “too 
many organizations with too many axes to grind,” and that engineers 
should see that today’s vehicles, which he believed satisfactory in the 
main, are operated as safely as possible. 


Diesel Engine and Fuels & Lubricants 
Session 


Papers at this session: (see pages 34 and 35, February 
issue, for digests )— 


Cetane Rating of Diesel Fuels—P. H. Schweitzer and 
T. B. Hetzel, Pennsylvania State College. 


Report of Volunteer Group for C. I. Fuel Research— 
T. B. Rendel, Shell Petroleum Corp. 


Diesel Fuels—Significance of Ignition Characteristics— 
J. R. MacGregor, Standard Oil Co. of Calif. 


N prepared discussion of Mr. ReNpEL’s paper, T. B. Hetzer stated 

that any test method that rates fuels by measuring the ignition lag 
must depend upon a constantly maintained time of injection. Fluctua- 
tion of timing through a range of one degree, he recalled, could not be 
traced to air lock, for no amount of flushing could eliminate it. Substi- 
tution of a more accurate cam-follower roller reduced this fluctuation to 
one-half degree, he concluded. 

Mr. Herzet. recommended discarding the bouncing pin and the 
knockmeter, saying that at least five refineries have abandoned the 
bouncing pin and that the knockmeter costs more than the complete 
ignition-lag indicating equipment used at Penn State. He thought an 
integrating device unnecessary if fuels are tested in a clean and properly 
operated engine. A much shorter wait is necessary, he claimed, when 
the pump is flushed in changing fuels with the method proposed by the 
Group than with the knockmeter method. His ratings of the same fuels 
reported by the Group tend to be higher, for the most part. Mr. Hetzer 
concluded by asking why the air inlet temperature was increased to 150 
deg. fahr., and by indicating “hearty agreement” with Mr. Renpev’s 
findings. 

Replying to Mr. Hetzer, Mr. Renpev stated that the high air-inlet 
temperature was selected in order to standardize on a value both com- 
fortably above service values and easy to control. 

Proresson ScHweitzer’s and Mr. Herze’s paper was unique in that 
limits of measurement on the same fuels at different times have been 
given in detail, actording to the prepared discussion of Epwarp T. Vin- 
cenT. The magnitude of difference for reproducible results was usually 
given as an average difference of 2 per cent cetane using the bouncing- 
pin delay method, he stated. From the data in the paper, he pointed 
out that results from the same seven fuels tested vary up to 15 per cent 
cetane. Claiming that these variations cover more than 50 per cent of 
the range of available cetane fuels, he questioned the practical value of 
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this method to the engine manufacturer, stating that the spread between 
different observers should not exceed 3 per cent cetane. Mr. VincENT 
felt that more consideration should be given to the slow beginning of 
combustion in the early stages. He did not believe that the sharp rise 
of pressure occurring when combustion is set for top center a sufficient 
explanation to eliminate this phase of the problem. The extremely long 
lag of 18 deg., he thought, might account for the difference between the 
knock tests and actual engine operation. 

Referring to Fig. 9 in the paper, he pointed out that the oscillograms 
record closing of the fuel valve before combustion begins. This condi- 
tion, he thought, is like operating an Otto-cycle engine with practically 
constant-volume combustion. According to Mr. VincENT, the tests did 
not simulate service engine conditions because of abnormal ignition 
delay, with complete injection before ignition, a condition conductive to 
severe knock, and because of an excessive compression ratio. An ignition 
lag of about 9 to 10 deg. should be ample for all modern engines, he 
believed. 

Compression ratios of over 22 seemed out of proportion to Mr. 
VincENT, even for testing poor fuels. By means of an accompanying 
diagram where the rate of pressure rise during combustion was slower 
than the rate during compression he showed the results possible with 
the test equipment changed as suggested. Then, he concluded, the in- 
strument would record the compression curve, not the firing line, and a 
negative delay would be obtained. 

Such changes in the C.F.R. engine, he continued, probably would 
permit reproducible results, minimizing present differences. In fact, he 
thought these changes were essential because temperature conditions 
during the lag period would be different for widely varying compression 
ratios and an 18-deg. lag. The reason for obtaining scattered points 
with poor fuels and constant compression and a variable-lag method of 
testing, he explained, is because “the fuel is injected into the gas which 
is at a lower temperature than for fuels with a short lag, so that the 
effective compression ratio is reduced by early injection with a fuel that 
requires a higher compression.” 

Although stating that objections exist to each method of test, he 
thought that, if the constant-lag method were modified to give about 
1o-deg. lag for about 14 to 1 compression ratio for normal fuels, it 
might eliminate discrepancies. 

Concluding with a question, Mr. Vincent wondered whether actual 
tests had been run with the C.F.R. engine to obtain the effect of change 
of shape on fuel rating due to varying the position of the plug. 

In reply to Mr. Vincent, Proressor ScHwEITzER defended his results 
and methods, stating that the average difference in tests taken over a 
long period was +3 cetane number. In reference to using a fixed igni- 
tion lag and a variable compression-ratio instead of a variable ignition 
lag and a fixed compression-ratio, he explained, the former method was 
chosen after much consideration because it was essential to use non- 
typical or extreme methods to measure extreme fuels, and because this 
method would give more reproducible results. With ignition lag below 
18 deg., he continued, the compression-ratio would be above 24 which 
he claimed the engines would not stand. He explained how it is pos- 
sible to underestimate the ignition lag by measuring to a contact that is 
as much as 6 deg. late, or that there may be a difference in injection 
timing. Both of these factors, he added, may make an 18-deg. lag 
appear to be a 10-deg. lag. 

ProFEssoR SCHWEITZER agreed with Mr. Vincent in that the pressure 
rise in good commercial engines may not be so rapid as it was in his 
tests. To make pressure rise fast, he stated, was the reason top-center 
ignition was selected, so that the engine would be more suitable to 
measure Diesel fuels. In addition, he pointed out that the better Diesel 
engines are, the less suitable they are for measuring Diesel fuels. In 
reference to the knockmeter, Proressor Scuweirzer thought it a simple 
thing to integrate and indispensable for gasoline-engine work. In Diesel 
engines, however, he went on, combustions repeat themselves from cycle 
to cycle and ignition lag repeats itself. Therefore, he continued, integra- 
tion is necessary, and readings can be made directly and quickly with a 
knockmeter. There is nothing to prevent the use of a pick-up indicator 
in connection with a knockmeter, he concluded. 

In prepared discussion, Prorrssor De Junasz stated that both papers 
recognized the two ways for attaining greater consistency of fuel test 
results, namely, improvement in the test engine and of instrumenta- 
tion. Test-engine improvements, he thought, should reduce daily and 
cyclic differences in the engine cycle. Complete conditioning of entering 
air to a constant temperature, pressure, and humidity, he thought would 
eliminate daily variations, with the pressure kept independent of the 
barometric pressure by means of a surge tank attached to the intake pipe. 

Although discussed in Proressor ScHwEITzER’s paper, he noted that 
no serious effort has been made to control the required compression- 
ratio of the entering air pressure. Humidity could be kept constant, he 
pointed out, by drying the air to keep it as low as practicable, or by 
saturating it to a high humidity value. Although tests have shown air 
humidity to have a negligible influence on the power output of a Diesel 
engine, he .contended that its influence on ignition lag has still to be 
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determined by test. Such conditioning of entering air, he believed, could 
be made automatic. 

In his opinion, variation of the phase of injection from cycle to cycle 
is inherently due to the presence of injection pipe, as can be shown by 
graphical analysis. Although of small consequence in actual engines, he 
pointed out that this variation is troublesome in a test engine with a 
single cylinder and run with a small pump discharge. It can be miti- 
gated, but not eliminated, he explained, by reducing the pipe length 
and diameter as much as possible. He suggested that a modified injec- 
tion system of the accumulator-with-timed-valve type might be more 
suitable for this service. 

Reproducibility of tests and agreement between results depend upon 
instrumentation, Proressor De Junasz believed, citing improvements 
made in the bouncing-pin method and the electro-magnetic pick-up 
developed by Mr. Herzer. The latter device, he stated, represents an 
important advance toward making test results consistent. He felt, how- 
ever, that improvements were possible regarding the dependence of the 
indicated phase of ignition on the setting of the resistance, and regard- 


ing standardization at some definite setting. 


With reference to the need for other methods for measuring ignition 
quality mentioned by Mr. ReNpeEL, Proressor De Junasz described a 
method in which a contactor mounted on the injector body starts an 
electrica! timing circuit at the instant fuel enters the cylinders, and the 
electrical timer is stopped by a balanced diaphragm at the instant com- 
bustion pressure exceeds compression pressure by a certain amount. 

In describing a suggested method for determining the instant of 
ignition, he sketched on the blackboard a two-cylinder test engine with 
pistons moving in identical phase, and with compression ratios kept 
identical by mechanical means. Fuel is injected into one cylinder, and 
none into the other; otherwise, operating conditions are identical, he 
explained. A differential pressure gage connected to both cylinders indi- 
cates electrically the instant that the pressure in the firing cylinder 
exceeds the pressure in the non-firing cylinder, he indicated. 

In case this two-cylinder unit is too expensive, he suggested a modi- 
fication of the present one-cylinder set-up, changing it to an eight-cycle 
operation. Fuel injection occurs every even cycle with no fuel injected 
in each odd cycle, he explained. Two sides of a differential-pressure in- 
dicator are brought into communication in alternate cycles with the 
engine cylinder, he continued. This arrangement can be accomplished, 
he concluded, by a sampling valve driven positively from the engine 
shaft, and the phase of communication is altered until the differential- 
pressure indicator registers a pressure difference. 

C. H. ScuLesMan noted that practically all the papers and discussers, 
as well as his own laboratory, were in agreement that the ignition delay 
time of the fuel was the most suitable index of its performance, although 
other methods were available, such as measurement of knock intensity, 
smoke density, or fuel consumption. Results with multi-cylinder engines 
correlate well with the cetane-number findings of Mr. Renper, he 
stated. 

For fast and reliable readings of ignition lag, Mr. SCHLESMAN recom- 
mended that several points be observed. Direct measurement should be 
employed, he stated; the instrument should start measuring elapsed time 
at the instant fuel is injected and stop counting time the instant com- 
bustion begins. The use of a timing device operated by a cam on the 
crankshaft leads to considerable error, he believed, as it cannot be as- 
sumed that injection begins at a definite position of crank angle since 
the engine operates erratically from cycle to cycle. For this reason, he 
believed that a knockmeter, which indicates average delay, is preferable 
to the indicator described by Proressor SCHWEITZER and Mr. HeEtTzEL. 
The present knockmeter, however, he considered too heavily ballasted, 
saying that he had obtained accuracy and greater speed with very little 
dampening. Use of a contact on the nozzle or a pick-up coil, he thought, 
were exact methods for deternmning the instant at which injection be- 
gins. For detecting the beginning of combustion he described the method 
used in his laboratory previously described by Proressor De Junasz. In 
conclusion, he emphasized that methods intended for routine use must 
combine speed with a high degree of accuracy, and that the use of a 
lightly damped knockmeter and a continuously indicating flywheel pro- 
tractor showing the injection advance seems to meet these requirements. 

From prepared discussion of Mr. RenpEL’s paper, W. G. AINSLEY 
spoke of the committee’s difficulty in testing fuels of a wide range of 
viscosities and showed curves to indicate the extent of the errors due to 
this viscosity variation. As abscissa on the curves, the quantity obtained 
by dividing the absolute viscosity of the sample by the absolute viscosity 
of the matching reference fuel was plotted against the average per cent 
of deviation, he explained. 

Mr. ReNDEL congratulated Prorrssor ScHweiTzerR for devising an in- 
genious instrument and hoped: the Volunteer Group would try to make 
one like it. He indicated that he still favored the knockmeter, although 
not for all conditions. 

Discussing Mr. MacGrecor’s paper, L. E. Licnron wondered if dif- 
ferences were found between fuels in the range of 35 cetane rating at 
the lower temperatures, especially with reference to their ability to fire 
the engine within a short cranking period. In answer, Mr. MacGREGOR 


t 


Sg 
—- ~~ Ye 


—— 





— 





DISCUSSION AT ANNUAL MEETING IN DIGEST 31 


stated that fuels above and down to 35 cetane number were used and the 
engine started within 0.4 sec. 

According to his tests, Mr. Licnron continued, fuels between 40 and 
60 cetane number have shown appreciable firing ability at temperatures 
as low as —15 deg. fahr. for a 60-cetane fuel, and 12 deg. fahr. for a 
go-cetane fuel. 

Mr. ViNcENT seconded Mr. MacGrecor’s sentiments to the effect that 
fuel characteristics were not important in the early days, recalling his 
experiences with the investigation of knocking in slow-speed marine 
engines about 1917. He contended that combustion difficulties were 
encounters because the engine was not what it should have been. In 
conclusion, Mr. Vincent wanted to know how differences in pressure 
of the cylinder were measured. 

In reply, Mr. MacGrecor stated that the smaller engines were in- 
tensifying the problems of handling different fuels. The pressure mea- 
surement in question, he replied, is not based on combustion pressures, 
but on compression pressures low enough to be measured by means of a 
balanced pressure indicator with a high-grade gage. The purpose of his 
paper, he pointed out, was not to bring forth or to discuss test methods. 
He stressed the necd for cooperation in getting a standard method that 
is reproducible, and the need to learn the significance of each method. 
Another need, he continued, is to determine what cetane number, critical 
compression-ratio, and so on, actually mean in dollars and cents, as well 
as the importance of special Diesel fuels and how they stand on the cost 
sheet. 

Mr. AinsLey reported that results of tests with commercial engines 
differed from that shown in Mr. MacGrecor’s Fig. g, stating that his 
results do not show such definite minimum cetane requirements. Jm- 
provement in performance increases with higher cetane number fuels, he 
said, but a sharp break in the curve was not noted. Reduced knock, 
cooler exhaust, and lower fuel consumption continue up to 74 cetane 
number on the commercial engines tested, he continued. Correlation of 
laboratory cetane numbers with correctly designed service engines does 
not seem to be impossible, he contended, and is backed by our laboratory 
experience. 

Calling Mr. MacGrecor's ‘‘a good controversial paper,’ Proressor 
ScHWEITZER believed that his method is similar to the Penn State method 
in that it eliminates bracketing in favor of calibration curves and rates 
in cetane numbers, but different in that it uses a motored engine instead 
of a running engine and in varying the compression pressure instead of 
the compression ratio. The latter difference, he thought, has the merit 
of minimizing barometric pressure. However, he believed this feature 
could be had more economically if the intake pressure were kept con- 
stant by slightly throttling the intake air, and interposing a small re- 
ceiver between the adjustable throttle and suction pipe. Although repro- 
ducible and convenient, he did not believe the starting method as fast as 
the Penn State method which permits testing 7 to 8 fuels in an hour. 

Fuels of high viscosity seem to be appreciated by the starting method 
in ProFEssoR SCHWEITZER’s Opinion, possibly caused by their selatively 
slow evaporation. As a reason for believing the fixed ignition lag 
method more representative of service conditions, he contended that the 
starting method is not representative of service starting conditions as the 
jacket, cooling water, and lubricating oil temperatures are too high. 
Citing references, he stated that the ionization gap ignition indicator is 
considered by Hlolfeder as unsuitable to indicate the instant of the 
ignition. Asking Mr. MacGrecor to explain his method of determining 
the ignition lays of Fig. 5, he indicated that curves plotted from his 
data were steeper. Proressor ScuweirzeR concluded that, although the 
tests were useful, the results contradict those of several references. 

In answer, Mr. MacGrecor conceded that the Penn State method was 
speedier. The influence of volatility, he stated, is indeed a factor in 
operation of fuels which he did not have the opportunity to discuss in 
his paper. 

Differences in figures and steepness and shape of curves he believed 
could be explained by the difference in the methods used. Contradic- 
tions of other investigators notwithstanding, he maintained that he re- 
ported accurately checked results from certain engines made by different 
manufacturers. These engines, of course, did not react the same, he 
stated. 

Because it emphasizes that oil fuel characteristics are valuable only as 
they relate to operating conditions, P. E. Biccar thought Mr. Mac- 
Grecor's paper very timely. Disagreeing with the term “precombustion 
chamber” used in Fig. 1, he felt that the correct word is antechamber, 
stating that there is only one ‘“‘precombustion chamber” in Great Britain. 

For the same reason given by Mr. MacGrecor, he reported that he 
had abandoned the use of open nozzles on truck engines about seven 
years ago. With reference to remarks on the mechanical adjustments set 
by the manufacturer, he judged Mr. MacGrecor was referring to an 
antechamber engine with faulty adjustments for injection timing. Wear- 
proof and tamper-proof timing or a combustion chamber that does not 
mind the injection timing within three degrees either way, are remedies 
Suggested by Mr. Biccar. He announced that the final standard timing 
as well as the standard output of the fuel pump were fixed by road tests, 
and not by bench tests. 


Chassis Session 
Papers at this session: (See page 35, February issue, 
for digest of Mr. Brown's paper) 


W.R. Griswold, Packard Motor Car Co. 


(ir Springs—Tomorrow’s Ride—Roy W. Brown, in 
charge of research engineering, The Firestone Tire & 
Rubber Co. 


ILLIAM B. STOUT explained the construction of an airplane 

shock absorber that he had installed on his automobile, and stated 
that a low suspension rate and spring-system difficulties in tuning were 
experienced before the air bellows were installed on the rear of his 
Scarab car, all four wheels of which are independently sprung. Inde- 
pendent springing, he contended, is needed more on the rear axle than 
on the front. 

Mr. Srour described springing cxperiments made while crossing thi 
desert during an 8000-mile round trip to Arizona. A steady speed wa 
maintained while taking the many dips in the desert roads, he related, 
and the eflect on the springs was observed by means of looking at a 
paper placed against the rear end of the car. The observed action, he 
recalled, was identical with that indicated by Mr. Brown’s graph—the 
pump forces the spring up, and the car comes up half way and stays 
there. One result of this experiment, concluded Mr. Srout, was to put 
air springs on his car all around. In his opinion their performance wa: 
atistactory with no sign of wear, but further study must be devoted to 
ontrol of roll, and to factors other than springs. 

According to Maurice Oey, session chairman, too much attention 
has been paid to the pendulum tormula for the frequency of a spring, 
stating that it does not really apply to a vehicle suspended at the two 
ends. That seasickness will prevent reducing frequencies to the order of 
60 per min., Mr. Ovvrry believed was an exploded theory because rea- 
sonable damping brings the frequency down to a low figure. He com- 
mended both speakers for mentioning the elimination of damping fre- 
quency. If we made a suspension in which frequency was complete]: 
liminated, he continued, we could not keep the wheels on the ground 
because the current damping devices are so badly mounted that they 
innot operate at high frequency but, with an independently sprung 
uspension and a frictionless spring, wheels are kept on the ground be 
cause of the damping device on the road. 


Suspensions 


\. S. Krorz wanted to know Mr. Brown's experience in damping out 
the high frequency of the unsprung mass on the suspension system 
where an clastic medium was interposed between the shock absorber and 
the wheel. 

In answer, Mr. Brown stated that all the damping that could be used 
could be provided by means of the air suspension. Wheel damping, he 
added, has limitations, and will be a source of trouble until a way 1s 
found to attach an absorber to the rod of the axle. Compression damp- 
ing, he opined, is just an alibi, and keeps the wheels on the ground at 
the expense of the passenger’s anatomy. Critical damping of the car 
body, however, he considered ideal. Just as the damping of a precis« 
voltmeter is an integral part of the movement, he stated, so is the damp- 
ing in air springs an integral part of the load-carrying mechanism. 

lhe appearance of the air-spring was questioned by Mr. OLLEy, who 
wondered why it was “strung up in the air like a couple of sausages,” 
uggesting that the bellows might be placed where the coil springs came 
uut and smaller bellows used at higher pressure and rate. 

In answer, Mr. Brown explained that the bellows were large because 
it was necessary for a man to get his hand inside the bellows in ordet 
to construct them. 

lo the query of THomas J. Litter, Jr., wondering whether the device 
had been compared with the Westinghouse air spring, Mr. Brown 
replied that it had to the extent of running comparative tests and 
plotting rates curves that were totally different. The Westinghouse 
product, he stated, had less maximum travel and less reservoir capacity. 
To make the air springs serviceable and practically leak-proof, he 
indicated, required 1‘ year’s work. 

Replying to Mr. Boorn’s question, Mr. Brown stated that the walls 
of the air vessel will run anywhere from 2 to 7 deg., above the sur- 
rounding temperature, and that the atmosphere surrounding the vessel 
is usually 190 deg. in temperature. 

Mr. Oney thought the trade should realize that center-point steering 
does not cancel out the reaction around the king pins, and described a 
model he had made to demonstrate this point. 

R. D. Evans’ contribution to the discussion was that, in automotive 
transportation, forces, impulses, and movements are dealt with that are 
guided, controlled, or absorbed with perhaps four elastic materials- 
steel, air, rubber, and cotton, and that the paper shows how the four 
can be combined to get desired results. 

The results possible from using a variable for the suspension appealed 
to Mr. Ottey. In Europe, he continued, some of the suspensions have 
a rebound clearance greater than the pump. 
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Future Cars Session 


Papers at this session: (See page 35, February issue, 
for digests )— 


Futuristically Speaking—Austin M. Wolf, automotive 
consultant, New York. 


Tomorrow's Barouche — Herbert Chase, automotive 
consultant, New York. 


The Motor Car Produced Under Ideal Conditions— 
4. E. Northup, Murray Corp. of America. 


Functional Answers to Art Problems — William B. 
Stout, Stout Engineering Laboratories, Inc. 


OWELL H. BROWN opened the discussion by saying that there are 

few subjects more controversial than streamlining. There is no way 
to evaluate streamlining with accuracy without knowing the air resistance 
coefficient, he stated. Mr. Brown suggested adoption of a “streamline 
rating” obtained by multiplying the air resistance coefficient, as deter- 
mined by wind-tunnel test, by make the result whole 
numbers. He used slides which indicated that the proposed rating 
would give numbers varying from 5 to 20 for road vehicles and 5 to 50 
in the railcar field. He also presented a table showing savings in fuels 
and other costs which, he said, can be realized when a low streamline 
rating applies. 

F. K. GLYNN introduced as discussion the opinions of several persons, 
mostly laymen, on the performance of 1936 cars. Improvements noted 
included better starting, better riding on some roads and less pitching. 
Poor driver vision, inaccurate speedometers and greater effects from 
certain road inequalities were among the unfavorable factors. Suggested 
improvements included a standardized drilling of dash to permit easier 
installation of heaters, refinements in gear shifting, more automatic 
chokes, more rheostats on instrument lamps, easier steering with fewer 
turns of the steering gear and more comfortable drivers’ seats. 

Lee Ovprrecp told of several unfavorable results from streamlining 
racing cars that caused the drivers to abandon certain streamlining fea- 
tures despite increases in speed which had been obtained. 

Murray FAHNEstock recommended use of six wheels on large cars 
as a step toward greater riding comfort and improved braking. Dr. 
Dickinson indicated that a simpler control, preferably involving only 
a single motion, is among the ideals which might well be kept in mind. 

CuesTerR S. Ricker said, in answer to a question, that driving lights 
mounted above the body of the car have been shown by experiment to 
afford less satisfactory vision, especially for fast driving, and that the 
use of softer front springs has overcome some of the disadvantages of 
ulting formerly encountered with a full back-seat load. 

ARTHUR Paice stated that he favors the use of a more compact 
engine and thinks that it is a mistake to put the engine so far forward 
as in present models, since it makes steering harder. He indicated 
that air cooling should not be counted out. He also agreed with 
Mr. Cuase’s suggestion of eliminating projections on instrument boards 
and other interior surfaces to minimize the danger of disfiguring scars 
and other injuries. 

Mr. Srour answered a question about weight reduction with the 
type of construction used in the Scarab, by saying that some reduction 
was obtained by throwing away unnecessary parts but that, with many 
parts purchased as standard units from outside makers and with some 
increase in the weight of metal covering, little net gain was realized. 
He added that there is need for lighter and more compact engines and 
that air cooling, with engines running at higher and more efficient 
temperatures than with water cooling, is feasible, even with rear-engine 
mounting. 
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Cylinder Wear Sessions 


Papers at these sessions: (See page 36, February issue, 
for digests) 

Cylinder Wear, Where and Why—S. W. Sparrow and 
T. A. Scherger, Studebaker Corp. 

Cylinder Wear in Diesel Engines—G. D. Boerlage and 
B. J. J. Gravesteyn, Bataafsche Petroleum Mij. 
Cylinder Wear in Gasoline Engines—C. G. Williams, 
director of research, Institution of Automobile Engi- 
neers. 





Aircraft Engine Piston Ring 
Robert Insley, sales engineer, 
craft Co. 


and Cylinder Wear— 


Pratt & Whitney Air- 
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Cylinder Wear and Piston-Ring Sticking Tendencies of 
Automobile, Bus and Aircraft Engines—C. M. Larson, 
W. G. Ainsley and M. Fairlie, Sinclair Refining Co. 
The Effect of Gas Pressure on Piston Friction—Morris 
P. Taylor, formerly graduate student, Massachusetts 
Institute of Technology. 
ISCUSSION was started by JAMES MEHLHONE, who asked Mr. 
SPARROW, 1n reference to slides shown, at what point cylinder wear 
Was greatest around the circumference. 

“Ordinarily _ pretty 
SPARROW’S answer. 
the hottest spot. 
direct 


much in the direct 
That direct line, he 
Where cylinders are 
between the 
wear. 


line of thrust,” Mr. 
continued, 1s fairly close to 
very dirty, he added, there is a 
location of the intake valve and the 
Cylinder-bore distortion also affects wear 
considerably, he concluded, but distortion is growing less of 
as Construction improves. 

Sketching the wear points on the blackboard, Josepn 
SUNNEN described results of experiments on cylinder wear made with 
reconditioned motors that had been run a 
pointed out that three-fourths of th 


Was 


relation 
of maximum 


point 
location 
a problem 


location of 


distance. He 
wear was practically straight, with 


considerable 


a decided wear directly opposite the intake valve, and discussed weat 
ot the thrust side. 
In Austin M. Wocr’s opinion, research work on actual thermal 


distortion should precede too rigid definition of local spots of wear, 
Most of the castings, he believed, have every chance of getting dis- 


torted. He considered it interesting to know whether sleeve-type engines 


showed less wear between the top and lower supporting sleeves. A 
happier medium than a perfectly cold block that is all wrong when 
warmed up, seemed possible to Mr. Worr. With the new and de 


sirable automatic choke, he predicted, many automobile operators. will 
start off so rapidly that their cylinder walls will be 
some of Mk. Sparrow's experiments. 

The paper of Mr. Sparrow and Mr. ScHERGER 
that cylinder wear can be partly attributed to lubrication was supported 
by experiments described by A. L. written 
Among other factors shown in these experiments, he said, that 
tight pistons at high temperatures break down lubrication. Using two 
sets of pistons with skirt expansion rate controlled so that one set had 
0.0025 in. more expansion than the other set at from 70 to 300 deg 
fahr., results obtained on dynamometer tests and road cars showed that 
the first set of pistons came pretty close to scoring, with marked bores 
and piston-rings, scuffing of bores and rings, high piston friction and 
high temperatures, all indicative, he said, of high pressure, excessive 
wear, and lubrication. On the contrary, he reported, the other 
set ran fully in the bores and the skirts did not mark the bores or the 
rings. From this work, Mr. Nesown believed a fairly clear picture has 
been obtained of the importance of providing to a piston the control 
of expansion, and of a definite rate of control. 

In addition, he 


as dry as those in 


contention in the 
NELSON 1n 


discussion. 
was 


poor 


continued, lubrication conditions for cold starting 
and slow idling need considerable improvement to avoid scuffing and, 
in this respect, we are working with piston coatings, such as anodizing 
and cadmium plating. Road tests, he stated, indicate that cadmium 
plating improves cil economy in some cases by improving cold scuf- 
ting. This coating, he added, makes a suitable bearing for the skirt 
and helps to prevent ring scuffing and to avoid high-speed scoring. 
The hard surface of anodizing is capable of absorbing both oil and 
abrasives, he stated, and gives satisfactory cold-starting characteristics. 
But in high-speed scoring, he added, the pressure breaks up the coating 
and results in an injurious aluminum-oxide abrasive; therefore, proper 
control of piston expansion makes a better job of anodizing. However, 
he concluded, the real answer is the further development of motor 
lubrication for, with improper cold lubrication, scuffing, cylinder-bore 
wear, blow-by, and poor oil economy still exist regardless of coatings 
or other developments. 

Mr. gratification at the progress in_ lubrication 
developments for low speeds and low temperatures, especially with the 
one where oil is placed on the cylinder wall at the first turn or two 
of the crankshaft. With other systems, he stated, oil is not put into 
the cylinder until considerable damage has been done. To illustrate 
that this damage is often enough to cut in half the lives of cylinders, 
pistons and rings, he cited an example. 

To illustrate how easy it is to get a low expansion rate, Mr. NELSON 
described an experiment with a special piston that required 15 Ib. to 
move it in the bore without a feeler at — 20 deg. fahr., compared 
to 15 lb. to move it at room temperature on a 0.002-in. feeler. Although 
the piston contracted slower than the cylinder, he stated, it also ex- 
panded slower than the cylinder on heating. The experiment illustrates 
a novel situation in piston design, he concluded, where two materials 
are used in a way that permits the use of a piston that fits the operating 
temperature differential between the skirt and the cylinder. 

Craupe E. Emmons announced that the tests in his 
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laboratory on single-cycle engines confirmed Mr. Wituiams’ findings. 
In decreasing the oil feed on the cylinder, he recalled, wear did not 
increase in some experiments and he attributed this result to lubri- 
cation and to the condensation product of the fuel. Experiments indi- 
cated no wear, he reported, trom the so-called oiliness materials under 
high or low temperatures using the same compounds employed by 
Mr. WILLIAMS. 

Mr. Emmons also confirmed Mr. WituiaMs’ results on piston rods, 
describing experiments made with a type of cylinder that could not 
rock and where wear was only a tenth of that found under normal 
operating conditions. Questioning Mr. WI tiams’ statement that the 
éon pressure was not large, Mr. Emmons drew attention to the fact 
that, to a small extent, the initial pressure of the ring causes wear and, 
hence, should be controlled. 

From Mr. Sparrow, Joun F. Haines wanted to find out three 
things: the first, whether his work included experiments upon the 
relative hardness of the ring and cylinder-wall materials, the second, 
whether he studied the eflect of ring clearance, and the third how 
nearly has blow-by been found to be almost entirely an indication of 
ring and cylinder wear conditions. 

Answering the last question first, Mr. Sparrow stated that blow-by 
has been found to be almost entirely a matter of ring rather than 
cylinder condition. Of the two types of blow-by, he continued, one 
occurs at all speeds and the amount of leakage depends upon thx 
nicety of fit between ring and cylinder wall. The other type, he 
stated, does the most damage and occurs when the ring is in poor 
condition, and has been corrected by a change in ring construction and, 
in many cases, by increasing the tension of the rings. In reference to 
the influence of hardness on the relative wear of pistons and_ rings, 
Mr. Sparrow regretted he did not have enough information to justify 
any conclusions. As to ring side clearance, Mr. SpaRRow indicated it 
had a great eflect on wear. Although there have been few tests with 
wide variations of ring clearance, he explained, when there is a lot of 
blow-by, there 1s excessive side clearance and wear. 

In answer to Mr. Haines’ question on throttle setting, Mr. Sparrow 
replied that, for the most part, the engine was operated at full 
throttle. 

B. E. Sistey reported results of fleet testing that confirmed Mr. 
SpaRROW’S findings, with ring wear a little greater at about an increase 
of 0.001 in. in the 


gap per 1000 miles. 

Cylinder wear also was greater than that obtained by Mr. Sparrow, 
probably because of the way the tests were conducted, he continued. 
Later tests, he said, were conducted to simulate a motorist driving his 
car, with runs of 3/5 to 11 miles, remaining idle an hour between 
runs, and with 610 starts every 30 days. Part of the work was to 
determine what effect the different lubricants might have upon the 
rate of wear. Tests were made under dustless conditions when the 
country was under ice and snow, he concluded. 

To Mr. SiBLey’s question concerning the tension used on the stud 
nuts and its relation to distortion, Mr. Sparrow replied that the nuts 
were tightened in the same way by the same mechanic. He went on 
to say that in distortion or roughness the piston rings do a good job 
of following the contours of the bore. In reference to oiliness agents, 
he described 50-hr. runs made at 4500 r.p.m., with normal mineral 
oil and the same with lard oil added, and that there was about half 
the wear during the runs using lard oil added to lubricants as otherwise. 

In reference to the remark that jacket temperature had no effect upon 
wear. Ropert INnstry, the session chairman, wondered if it wasn’t 
because the drip-feed or metered oil supply was not affected by tempera- 
ture. In regard to the effect of water, he recalled an example of heating 
up a heavy marine Diesel engine with rough cylinders by dripping 
water steadily into the air-intakes. 


4 


A. C. LinpsLoom inquired on what cylinder wear took place, 
whether it was the end cylinder, middle cylinder, or both. 

In reply, Mr. SpaRRow stated that wear on the cylinders was much 
the same, excepting where inequality of water distribution, prevalence 
of hot spots, or abrasives caused non-uniform wear. On the eight- 
cylinder engine used, he added, four cylinders received more wear than 
the other four because of unequal water distribution. 

In answer to more of Mr. LinpBLoom’s questions, Mr. SpaRROw 
explained that the spacing of the intake valves was 720 deg., with 8 
valves go deg. apart. Cars were tested with wide-open throttle which, 
he admitted, is not comparable to practice. He agreed that a road test 
would give different results, as would a closed throttle, and explained 
that the primary interest was in the wear of bearings rather than that 
of cylinder bores, for which the wide-open throttle was the worst 
condition because of the high temperature encountered. 

Mr. SuNNEN added the thought that in overhead-valve motors the 
wear 1s pretty uniform all around the cylinders, and that it is difficult 
to determine where the wear is greatest. 


‘Yo conclude the discussion, A. T. Cotwett reported that his test 
work at high temperatures indicates that the harder the cylinder is, 
and the greater its resistance to corrosion, the longer it will wear. 
\s a result, he added, hardness has been increased by 100 Brinell, with 
fine results. 


Ratpu N. DuBors, in his prepared discussion of Mr. INsLey’s paper, 
cnumerated the factors that reduce piston-ring wear as follows: a 
cylinder surface that is smooth in the direction of ring travel, as hard 
a surface as is suitable for production, maintenance of a straight cylinder 
bore at operating temperatures, and use of rings having uniform wall 
pressure. These factors, he explained, are the conclusions of a piston- 
ring investigation undertaken at Lycoming to correct excessive wear in 
engines intended for use with controllable propellers. Operating and 
testing speeds, therefore, were higher than former maximum ratings. 
In a description of test methods, Mr. DuBots stated that wear of rings 
was measured by accurate weighing before and after running, by gap 
and tension measurements, and by observation. Numerical methods 
for rating results that could not be measured—such as ring feathering, 
loading of cylinder barrels, piston-skirt condition, and so on—were 
mploved, he explained. In the investigation, over 200 separate full- 
scale engine and flight tests were made. 

Highly magnified sections of a typical mirror-finish ground and 
honed cylinder wall and a cast-iron piston ring used in the test were 
hown when new, after run-in. Under poor conditions of hard- 
ness of both materials, Mr. DuBots explained, as much as § per cent 
of the ring weight can be filed off in the initial run, and either 
deposited in the lubricating oil or “loaded” into the cylinder surface. 
Cylinder hardness, he reported, has been changed from normalized 
S.A.F. 1oso steel of about 200 Brinell to heat-treated S.A.E. 1050 
teel of 245 Brinell. Tests are now under way, he added, using 
S.A.E. 4140 steel of about 300 Brinell. Another conclusion made, he 
stated, was that the composition of cast-iron rings is unimportant, 
providing the proper hardness is obtained. Ring-tension changes, he 
thought, made no difference in wear during the first part of the inves- 
tigation. “‘Heat-shaped” rings, he stated, showed better endurance than 
others probably because of more uniform wall pressure. 

The amount of expansion of the upper end of the cylinder barrel 
amounted to a difference of 0.01 in. between the upper and lower ends 
of the cylinder when firing, starting from a cylinder ground parallel 
when cold. 

Grinding the cylinder at a uniform taper when cold, he reported, 
improved cylinder loading and ring scuffing without appreciably re- 
ducing the weight loss. Grinding the cylinder barrel before shrinking 
on the head also resulted in obtaining a fairly straight barrel at operat- 
ing temperatures and a reduction in ring wear, he continued. Present 
practice, however, he stated, consists in shrinking a steel band over the 
lower end of the cylinder head after the head was shrunk onto the 
barrel, permitting standard procedures of straight grinding and honing, 
yet giving the advantages of other methods. 

With reference to oil, Mr. DuBois reported no difference in wear 
reduction during run-in of several mineral oils tried, and castor oil 
increased the wear. A compounded mineral and castor oil showed 
improved results for running in, but not in flight, where it causes 
ring sticking, he concluded. 

R. W. A. Brewer suggested that cylinder wear and blow-by may 
be caused by deformation of the cylinder under operating conditions. 
When a cylinder is mounted and connected up it assumes a different 
shape, whether hot or cold, than before, he opined. In some cases this 
distortion was so pronounced, he recalled, that it was necessary to 
refinish the cylinder bores with identical attachments to simulate the 
forces acting on them in operation. 

With reference to Mr. INsLtey’s paper, A. L. Beart believed that 
nitralloy barrels not only reduced abrasive wear, but also resisted 
corrosion, especially that corrosion caused by the condensation of acid 
products of combustion on standing. Saying that compounded oils can 
bring about improvement in wear, he seconded Mr. INsLEy’s recom- 
mendation for study of improved lubricants. Regarding ring wear and 
heat, he mentioned some new theories on cold working of rings which 
seem to indicate that wear and loss of tension are related to the amount 
of cold working the ring gets, confirming the statements of Mr. INsLEY 
and Mr. DuBors on the effect of ring expanders. 

In tests on a piston ring four times as wide as the conventional, he 
related, we noticed the effect of piston rocking on this wide ring when 
it had reasonable size clearance, resulting in more wear on the corners 
of the ring and a ring face more sensitive to scratching. 

“Unctiousness” in metals, he thought, is valuable for bearing sur- 
faces, citing cast iron as an example of an unctious metal. Returning 
to the use of nitralloy barrels, Mr. Beact concluded that less ring wear 
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was noticed, but the problem is to run them in and get good bearing 
surfaces on the rings. 

Referring to Mr. Larson’s paper and taking as an example four 
engines being tested simultaneously with oil supplied to all periodi- 
cally so that all are at the same level, Dr. J. A. Epwarps pointed out 
that every time oil was added the viscosity of the oil in each crankcase 
was decreased, and the net viscosity of the engine using the most oil 
would be the lowest. Taking the case of a fixed quantity of oil in 
each engine, without replenishment during a test, he showed that the 
engine using the most oi! is affected adversely because the increased 
number of circuits emphasizes the rise in viscosity. These factors should 
be taken into account, he concluded. 

With reference to aircraft laboratory equipment for studying ring 
wear, Mr. Taytor asked Mr. Larson whether the CO: coming from 
the bottle to the closed space was heated, adding his belief that high 
temperature would be an advantage in ring tests where gumming of 
oil is important. In reply, Mr. Larson stated that both cylinders and 
CO: were heated. 

B. E. Siptey thought Mr. Larson’s tables resembled tables made 
from fleet tests by his company. Obtaining wear data was an inci- 
dental, not the major objective in these tests, he indicated. That fleet 
tests of 20 to 40,000 miles made under controlled conditions showed 
considerably less wear than that shown by motors encountered in 
everyday operation, could be explained, Mr. Siptey believed, by the 
fact that the fleet test engines ran 24 hours a day, or worked in shifts, 
never cooling off. In recent tests in which the action of a car on the 
road has been simulated more closely, more wear has resulted—an 
average ring-gap increase of 0.001 in. per 1000 miles, he recalled. 
Cylinder dimensions increased between 0.0003 and 0.0004 in. per 
thousand miles, he stated. 

Referring to one of Mr. Tayior’s comments, Mr. SiBLey noticed 
that wear at the top of the bore taken at the bottom of the stroke was 
greater under wide-open-throttle conditions than under low-throttle 
conditions. The importance of taking wear measurements at the same 
temperature has been realized more and more in the past few years, 
he stated. He stated that his practice was to hold the engines at the 
same temperature for 18 to 24 hours before measuring wear, and to 
keep a circulation of air around the engine to equalize temperature 
differences in the ends of blocks. As little a temperature difference as 
15 to 30 deg. fahr. in ring gaps will make enough difference to throw 
off results, he concluded. 

To ARTHUR TOWNHILL’s question on what difference there was in 
the amount of heat flowing through an aluminum and a cast-iron 
piston ring and what difference in abrasion there would be, Mr. 
InsLey replied that he could not give a satisfactory answer as he had 
never used cast-iron pistons. 

Referring to relation of cylinder wear and cylinder distortion dis- 
cussed previously, Mr. INsLEY suggested that distortion in a_ block 
engine might be more troublesome than in single-cylinder or air- 
cooled radial engines. He thought the principal distortion in radial- 
engine cylinders is in the taper of the barrel, with little out-of-round 
distortion. Taper distortion, he continued, can be corrected by taper 
grinding to take care of growth on the head end, or by pre-grinding 
the sleeve before it is assembled. 

Banjoing of crankcases and bearings probably have more to do with 
cylinder wear than cylinder distortion, in Mr. Larson’s opinion. The 
fact that one in ten thousand of the 1936 cars sticks a piston he at- 
tributed to an obstruction in the water-cooling system. In regard to 
the viscosity rise in use, he stated that many automobile operators had 
returned to the method of running from crankcase draining without 
addition of oil. No oil was added throughout the 50-hour run of the 
tests described, he stated. 

When oil has to be added at regular intervals, as in aircraft-engine 
operation, he explained, not only is the engine oil “sweetened,” but 
less sludge is formed than normally. He was not 100 per cent sure of 
the accuracy of the air valuation method used. He felt also that 
viscosity rise affects cold starts on intermittent operation and overnight 
storage, and that the factor can be analyzed along with acid and sludge. 
Mr. Larson emphasized that more care in operating automobiles, espe- 
cially when new, with draining at regular periods, would reduce wear 
considerably. He felt the average motorist knew what to do, but did 
not do it. 

To conclude the session, Mr. Taytor drew curves to help him 
explain lower-end cylinder wear at high speed. He showed that both 
gas and inertia forces are additive and, in high-speed trucks, will prob- 
ably increase the wear at the lower-end of the cylinder at high speed 
and full-power operation. He believed that the Diesel car does not 
seem to give as high a drag factor as the gasoline car. Because both 
rubbing and speed have decreased on the Diesel car, he believed that 
it would tend to give lower rubbing than the Otto-cycle car, purely 
from the standpoint of piston friction caused by road angle. 
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Passenger-Car Bodies Session 
Papers at this session: (See page 37, February issue, 
for digest )— 
Body Construction of the Cord Front Wheel Drive— 
k. L. Allen, Auburn Automobile Co. 


Problems of Radical Body Design 
Stout Motor Car Corp. 


 arr~wm of E. L. ALLEN’s paper consisted largely of questions. 
Leo L. WitiiaMs asked Mr. ALLEN to compare the Cord body 
with a similar, more conventional job as to relative production costs 
of door hanging and roof assembly, relative quantity of solder used 
on the roof, relative weight of the body; and also the reason for the 
absence of water-shed provisions over the doors. Mr. ALLEN replied 
that door hanging costs about 20 cents more per car than for a con- 
ventional design, but this is offset by ability to use less expensive 
hinges and is facilitated by an adjustable plate to which hinges are 
fastened. Roof assembly saves about $1.75 or $2, partly because 





E. L. Johnston, 


chicken wire, wadding, and certain other elements of a soft roof are 
eliminated. About 3 ib. of solder is now required for the roof but it 
is expected that this can be reduced to 2 lb. The Cord body, including 
paint and trim as well as some equipment not used in the Auburn 
body, weighs approximately t1oo lb., or about 5 lb. less than an 
\uburn body of about the same size with its proportionate share of 
frame weight. Absence of a water shed improves appearance and has 
given no more trouble from rain water than is common in bodies with 
a drip molding. 

Answering Frank S. Sprinc’s question as to what has been done 
to insulate the Cord body from noise, Mr. ALLEN said that quietness 
is promoted by coating the entire underbody with a heavy layer of 
paint which contains some rubber. The same coating is used under 
fenders and inside wheelhouses, the latter being ribbed, not to prevent 
drumming. but to increase stiffness, as no kicked-up frame is em- 
ployed. Wind noise is minimized by use of a door construction which 
brings the glass closer to the outside face of the door than is usual. 
He said that the present Cord body is the quietest they have built. 

Herpert CuaseE expressed his opinion that future designs would 
show more weight saving as better distribution of metal is realized. 
W. E. ENGLAND indicated a preference for a design in which doors 
are hinged at windshield and rear pillars, rather than on the center 
pillar, giving greater ease in entering and leaving the car as a reason. 
Mr. ALLEN replied that doors hinged to the center pillar in no way 
hinder entering or leaving, and that so hinging them lowers cost and 
aids in interchangeability as between doors for right and left sides of 
the body. 

In answer to a question regarding the use of a dovetail Mr. ALLEN 
explained that none is used but that there are hardened wedges on 
top and above the wheelhouse instead. These have the advantage that 
the door acts to stiffen the assembly or body side. 

FRANK Bonp stated that more than two million sets of tire chains 
were sold last vear, and made a plea for constructions which permit 
ease of application of chains because they are essential to safety under 
some conditions and certain states require their use for some classes 
of vehicles. C. O. RicHarps complimented the author on the window 
design in front doors which allows a ventilating opening without using 
a special type of regulator. 

In the discussion of Mr. JoHNSTON’s paper WILLIAM B. Srout joined 
the author in answering questions. Mr. JoHNston said that the blind 
area at the rear is small, as there is vision through the quarter windows 
as well as through the rear window. Frank S. Sprinc asked what un- 
soundness in the present car gave rise to the new design, and why, 
when the average number of persons riding in a car is two, should 
there be so much space as is provided in the Scarab. Mr. Strout sail 
that the Scarab-is no longer than the Terraplane, but that the added 
room inside gives an opportunity to move about and for comfort in 
other respects. A rear engine, besides reducing heat and odor problems, 
permits the driver to sit farther forward where vision is improved and 
accident hazards are reduced. It was explained that seats have cushions 
of two heights which are interchangeable and so fit drivers and 
passengers of different stature. 

Mr. Sprinc also asked if the additional passenger space obtained 
through rear-engine mounting could not be utilized with the engine 
placed otherwise than in the rear. Relative to the use of wood veneer 
for sidewalls and ceiling, he recalled that a few years ago they were 
used extensively in airplanes, but that they have now all been replaced 
by “coffin-lining” of cloth with the advent of soundproofing. 

Another speaker said that the rear-engine car is a new type of 
development which should have started long ago, but he considers it 
inferior to a front drive in some respects, especially as the latter gives 
better weight distribution and greater safety. Mr. Srout differed in 
this regard, saying that front drive, by adding weight at front, makes 
steering hard and also loses traction in front when climbing hills. He 








DISCUSSION AT ANNUAL MEETING IN DIGEST 35 


contended that safety and roadability of rear-engined, rear-driven cars 
has been demonstrated by long high-speed trips which the Scarab 
has made. 


Production Session 
Papers at this session: (See page 37, February issue, 
for digests)— 
The Place of Die Castings in Automotive Design— 
J. C. Fox, Doehler Die Casting Co. 
Custom Building Production Cars 


V. P. Rumely, 
Hudson Motor Car Co. 


Metallurgy of Transmission Gears 


Buick Motor Co. 


N the discussion of Mr. Fox’s paper, W. M. Pierce explained that 

only a limited number of the possible zinc-base alloy compositions 
are actually useful. An alloy with a minimum of copper and magne- 
sium, and with a minimum of aluminum, for example, would not be 
stable. He also called attention to the fact that Alloy XXIII had not 
been available at the time the original A.S.T.M. exposure tests were 
started and hence was not included among the successful alloys. Sub- 
sequent tests showed it to be free from intercrystalline oxidation after 
five years’ aging. As to finishes, it is not widely enough appreciated 
that only heavy electroplated coatings will give satisfactory service. 
Enamels are now also available that are satisfactory if applied on a 
properly prepared surface. 

HerBert Cuase described a die cast window crank that had been 
coated with cellulose acetate, 0.050 in. thick, by an injection molding 
process. To the natural beauty of the molded material was added the 
strength of the die casting. This Australian development, though 
expensive at present, permitted color possibilities not available in a 
plated finish. Mr. Cxase also described a natural resin finish that gave 
an impervious coating, obtained either by dipping or spraying. 

In replying to some of the questions raised, CHARLES Pack, who 
presented Mr. Fox’s paper, explained that the future of the die-casting 
industry depended largely upon die steel developments. The melting 
point of aluminum is above the critical point of all steels, but the 
problem has been solved to the extent that a die life of up to 350,000 
shots is now possible. Die life in pressure casting brass varies from 
10 to 50,000 shots, depending upon the section—hardly satisfactory. 
Attempts to use beryllium bronze as a die material have ended in 
failure. Cracking along the grain boundaries occurs after 100 shots. 

Cellulose acetate is worthy of further consideration as a finishing 
material. It has a pleasing color and makes a good combination with 
die castings. Being a thermo plastic, it can be readily handled by 
injection molding. On a cost basis, however, it cannot compete with 
chromium plating. 

Savings in die costs by using cast materials are exaggerated. A lot 
of hand finishing is always required, and defects may show up in the 
casting after 60 per cent of the work is performed. Besides, the problem 
of fitting core and ejecting pins is still present. Cast alloy steels have 
never been successful. They are subject to etching and erosion effects, 
even with zinc-base alloys. 

Mr. RUMELY, in answering some questions raised from the floor 
regarding his paper, explained that the restricted storage space has 
tended to eliminate trouble, because shortages or defects result in “heat” 
immediately being applied to the departments responsible. In the 
example of major repairs being necessary, it is always possible to hold 
open a box car until the last assembly arrives. Schedules are based on 
actual car orders, and changes are seldom necessary. Initial manufac- 
turing troubles and suppliers’ difficulties may “gum up” production at 
first, but the plant settles down inside of a month. Occasionally one 
department may be run at night to compensate for a shortage. 

Mr. RuMELY saw merit in the “blanket” order as against the “firm” 
order, since the former simplifies the problem of sending out releases, 
and a constant check is not required. 


R. B. Schenck, 


Engine Session 
Papers at this session: (See page 38, February issue, 
for digests )— 
Engine Roughness—Its Cause and Cure—P. M. Heldt, 
engineering editor, Automotive Industries. 
Fuel Consumption—Alex Taub, development engineer, 
Chevrolet Motor Co. 


Me: HELDT’S exposition of the phasing of exciting forces with the 
crankcase harmonics is a new approach, ALEx Tavs said, and 
should point the way to better crankcases. The cure offered for engine 


roughness is correct as far as it goes, but much laboratory equipment 
would be needed for a more complete analysis. 

His own studies, Mr. Taus stated, have showed that crankcase 
rigidity is a fundamental requirement but that all four phases of the 
roughness problem must be dealt with: combustion control, crankshaft 
design, crankcase design and engine mountings. The greatest possible 
gain can come from combustion control, Mr. Taus said, because the 
difference between a smooth and rough chamber may represent a 
shock ratio of 6 to 1. 

In crankshafts, bending, twisting and distortion must be overcome, 
Mr. Taus went on, adding that his experiments confirmed Mr. Hevpt's 
tatement that the crankshaft distortion under operation is in the form 
of a swinging transverse movement of the center of the case to approxi- 
mate zero at the ends. In addition, however, Mr. Tavs said that the 
top of the block in the center does not move with the bottom. 

Mr. HELpt’s recommendation of a reinforcing channel at and below 
the crankshaft center line the full length of the crankcase would not 
give an ideal weight-to-stiffness gain, according to Mr. Taus, who 
also emphasized the need for study of engine mountings. “This art 
has boiled itself down,” he said, “to recognition of the two simple 
overall mass movements of the powerplant. Low speed movement or 
torque reaction must be provided for by low resistance about the longi- 
tudinal polar axis. High-speed vibration must be offset by freedom 
about the center of gravity in the top view of the powerplant.” 

CHarrMAN L. P. Kas said that in his own experiments he had 
often found engine roughness due primarily to unequal firing or ram- 
ming of cylinders, particularly in engines that have close phase firing. 

Dimrrrius GERDAN explained how reduction in engine roughness 
had been attained by stiffening the cylinder block with a full length 
jacket wall. The stiffness-weight ratio can be increased, he said, by 
giving special attention to the thickness of the crankcase roof, the 
method of ribbing the crankcase roof, the length of the water jacketing, 
the width and thickness of the oil pan flange, the ribbing of the water 
jackets and the method of tying the main bearings to the crankcase. 
He emphasized the advantages of full length water jackets and said, 
among other things, that a cylinder block could be as rigid as a con- 
crete floor and still not be satisfactory if crankshaft bending occurs due 
to main bearing deflection. The main bearings must be as rigid as 
every other part of the cylinder and case. Most passenger-car engine 
main bearings in use today are too short, according to Mr. Gerpan, 
who said that the support for these narrow bearings must be of the 
simplest nature usually due to space limitations. 

Pror. P. H. ScHwerirzeR indicated that a better definition of the 
term “roughness” might well be considered, because, if it includes 
only vibrations of certain forms, engines with opposed pistons in the 
same cylinder might be considered free from roughness because they 
have no cylinder heads which, in the ordinary engine, may be a factor 
in roughness. 

In closing the discussion, Mr. Hetor indicated that he realized the 
idvantages of some of the stiffer structures mentioned by discussers 
but had not had access to the facts about the designs mentioned when 
preparing his paper. He said that the method of reinforcing the top 
wall of the crankcase and tying it to heavily ribbed bearing supports 
appeared to be excellent. Roughness, he indicated, might include any 
tvpe of vibration other than detonation or distortional vibration or the 
plain vibration we had in the early years before the use of 
cylinder engines. 

In discussion of ALEx Taus’s paper, Lower. H. Brown stated that 
there is, in his view, one very big “rabbit” which is especially bene- 
ficial in reducing consumption at high speed, namely that of lowering 
air resistance by really good streamlining of the car. Mr. Brown 
showed slides illustrating cars with low “streamline rating” which, 
though fairly conventional in appearance, he stated would reduce con- 
sumption by as much as one-third at high speed. F. H. Dutcner, in 
4 written discussion, which was read in his absence, advocated use of 
actually dry mixtures as an aid to fuel economy. To this Mr. Taus 
replied that the use of a dry gas will not make the mixture for maxi- 
mum economy at part throttle the same as required for full throttle 
and maximum power, which he believes is necessary. Perfect distribu- 
tion he called a “‘will-o’-the-wisp” which does not yield large gains 
in economy. If higher volatility means better “burnability” or makes 
possible the use of mixtures the leanest that will burn, some gains 
might result. 


multi- 


Herspert Cuase said he was glad to see someone interested in fuel 
consumption and voiced the belief that lack of economy in modern 
engines is due chiefly to the fact that they have throttles and run at 
low compression. Much might be gained, in his opinion, by getting 
away from a throttling engine and using one of the constant com- 
pression type, with some of the charge partly isolated or “stratified” 
if necessary 

B. P. SercayerF indicated his belief that it is not possible to effect 
fuel economy by concentrating on the engine alone. 

F. C. Mock stated that some of his work has shown results in line 
with those secured by Mr. Tavs and indicated that much might be 
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gained by using more single-cylinder engines for test work, thereby 
eliminating distribution problems. Good economy is general with 
engines having high manifold vacuum and poor economy is general 
in those with low vacuum and manifolds in which the flow reverses 
give poor distribution, Mr. Mock said. 

ARTHUR Paice pointed out the advantages of lower car weight, 
higher gear ratios and higher engine speeds. He advocated constant 
compression arrangements and said that metered injection into the 
inlet manifold might bring better economy. Cars in the low-priced 
field, he said, are at least 1000 lb. overweight and stated his belief 
that much could be done from a thermodynamic standpoint to improve 
economy in engines. He thinks it quite conceivable that we might be 
able to balance engines so perfectly as to permit increasing our engine 
speeds to 8,000, 10,000 or possibly 12,000 r.p.m. 

It is hard to say just what maximum thermal efficiency might be, 
Mr. Paice said, but pointed out that some engines on the market show 
as low as 37 per cent. We ought to get 60 per cent thermal efficiency 
instead of 40 per cent efficiency and 60 per cent loss, according to 
Mr. Paice. “We have engines in airplanes weighing as little as 3 |b. 
per hp.,”” he said, “‘and it seems that when we design engines weighing 
7 or 8 lb. per hp. we are wasting a lot of thermal efficiency.” 


Aircraft Sessions 


Papers at these sessions: (See page 38, February issue, 
for digests )— 





Everyman’s Airplane—A Development Toward Sim- 
pler Flying—Fred E. Weick, senior aeronautical engi- 
neer, National Advisory Committee for Aeronautics. 


Smart Airplanes for Dumb Pilots—Otto C. Koppen, 
Massachusetts Institute of Technology. 


Engine Nacelles and Propellers and Airplane Perfor- 
mance—Donald H. Wood, aeronautical engineer, Na- 
tional Advisory Committee for Aeronautics. 


LLIOTT G. REID, in written discussion, asked Mr. Weick if the 

slot-lip aileron satisfies, at all angles of attack, the rolling crite- 
rion set up by the N.A.C.A. Does the elimination of adverse yawing 
moments refer to wind or body axes? How is the rolling and yawing 
action affected by variation of the flap position? And, is the use of 
the slot-lip aileron accompanied by the loss of net lift common te 
the spoiler? If so, how objectionable is this characteristic in landing? 

Mr. Reip continued by stating that the selection of a slotted flap, 
rather than one of the split type, as a lift increasing device and as a 
guide path control is an interesting departure from current American 
practice and that the reason for this choice is not altogether clear. 
He asked Mr. Weick how far he agrees with Lachmann’s brief for 
the slotted flap. Another point of considerable importance is the effect 
of flap position upon longitudinal trim. He called attention to Mr. 
WEiIck’s statement that the use of a simple bungee in the W-1A 
makes the speed of balance independent of the flap setting. Since the 
maintenance of a constant speed requires a reduction of wing angle 
of attack as the flap is depressed and since this results in changes of 
wing and tailplane pitching moments which have opposite signs (as- 
suming a fixed elevator) it would appear a fortunate coincidence that 
the application of a constant elevator hinge moment satisfies the re- 
quirement of balance at constant air-speed. Mr. Rem wondered 
whether the speed of the glide would remain constant at another value 
if the bungee tension were altered. 

Mr. Rep continued by saying that the superficially obvious advan- 
tage of eliminating one control would be offset, at least under some 
conditions, by the fact that one of the remaining controls has to perform 
two functions and that these functions cannot be rendered entirely in- 
dependent of each other. 

FRANK S. Sprinc, Pror. Grorce Hicerns, B. L. Sprincer and others 
asked various questions about the effect of the center of gravity loca- 
tion and changes in center of gravity location with variations in loading 
on the landing and take-off performance with the tricycle landing 
gear. Mr. Weick stated that the location of the center of gravity 
with respect to the rear wheels is of critical importance and that appli- 
cation to certain cases might be difficult. No difficulty was experi- 
enced, however, in finding an entirely satisfactory location in the case 
of the W-1. Mr. Sprinc asked about the possibilities of making air- 
planes faster as well as safer by incorporating Mr. Wetck’s ideas in 
them, and if a light retractible three-wheel landing gear might have 
possibilities. 

Ratpx H. Upson and Wittiam B. Stour described some of the 
characteristics of the Stout Sky Car of 1930, which had several of the 
features sought for in the W-1. Mr. Upson said that a certain amount 
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of discussion is in order to be sure that no one takes the pusher air- 
plane with a nose wheel as the only way out, or expects of it more 
than it can deliver. 

Mr. Upson asked why, after the development work which has been 
done on tractors, should we have a pusher for any conditions not 
ideally suited to it. The main object, he said, was to get vision; but 
experience with modern pushers, which land about level, goes to show 
that a level-landing tractor would be almost as good. The difficulty 
has been with the tractor engine sticking up at the usual landing 
angle. He pointed out the difficulties of mounting a nose-wheel and 
the fact that one will normally increase both weight and drag of the 
landing gear nearly 50 per cent; and suggested the use of a tail-wheel 
in its stead. The third wheel will steer in one position as well as the 
other, except that in the tail there is less force required, less tendency 
to serious flutter; and a tail-wheel needs no brakes, as does a nose- 
wheel. To preserve level-landing requirements, the fin must be 
extended a considerable distance below the fuselage. The principle 
remaining problem is to get the wing into position for satisfactory 
take-off. Mr. Upson pointed to various ways of doing this, principally 
depending upon the use of flaps, which are going to be used, in any 
case, for facilitating the take-off of a modern airplane. In a normal 
landing the tail-wheel will touch first, tending to straighten out the 
ship in its direction of motion. After the main wheels touch there will 
not be the positive directional stability that is given by a swiveled 
nose-wheel. In fact, irreversible control on the tail-wheel is to be 
preferred, Except as modified by actual steering, the ship will tend 
to go straight in the direction in which it is headed, which is not 
thought to be an appreciable handicap. 

Regarding controls, Mr. Upson said that the trouble lies in the ar- 
rangement rather than in the number. 

T. P. Wricut remarked that obtaining lateral stability by limiting 
the longitudinal control seemed worthwhile since the minimum gliding 
speed was increased only 2 m.p.h., or less, and Mr. Weick pointed 
out that with a suddenly flared Janding the actual landing speed need 
not be increased at all. 

In discussion of Proressor Koppen’s paper Pror. Epwarp A. STALKER 
igreed that good damping to oscillations was desirable, but he did not 
consider the author’s relation between rolling and yawing moments 
given by the ailerons and by the airplane’s motion in slideslip a suf- 
ficient criterion. PRorEssoR Koppen explained that his relation repre- 
sented a minimum requirement. Pror. Grorce Hiccins agreed that 
maneuverabihty and controllability are distinctly functions of the 
dynamic stability, but he stated that the static stability 1s important 
and should not be neglected. He disagreed with Proressor Koppen’s 
inclination to increase the yawing moment due to side slip by in- 
creasing the size of the vertical tail surface, on the basis that the 
spiral stability would be adversely affected. Mr. Weick said that he 
was heartily in agreement with Proressor Kopprn’s stand that quan- 
titative information on stability and handling characteristics was 
needed. The N.A.C.A., he said, is now engaged in work along this 
line. He was not certain that he was in agreement with the author's 
recommendation for heavy control forces for amateur pilots, for he 
and another inexperienced flver had had no difficulty with quite low 
stick forces on the W-1, and he felt that after one became accus- 
tomed to the controls, low stick forces were highly desirable. 


B. L. Sprincer asked what Proressor Kopren would consider to be 
the most effective way of increasing the damping of an airplane that 
had been built and is actually flying. 

Mr. Upson commented that Proressor Koppen’s proposal to combine 
the drag with the elevator control is open to the serious objection that 
to have any unnecessary drag in the pitching control would be a literal 
drag on performance. The most that can be reasonably expected, he 
said, is that airplane controls will be suited to the purpose, positive in 
action, and simple in arrangement with respect to rational grouping of 
functions. 

C. H. Cnatrriecp commented on Mr. Woon’s paper by saying that 
old teaching was that the larger the airplane the less efficient and that 
Mr. Woon’s paper was not in agreement with this idea because it 
showed that as the size is increased the adverse or drag effect of the 
power unit grows less. Conversely, a large number of small power units 
would be inefhcient. ‘T. P. Wricnt told, in connection with the danger 
as expressed by Mr. Woop, of adding small excrescences to an otherwise 
clean nacelle; of gaining 12 m.p.h. on one airplane by placing the oil 
radiator and the carburetor air intake inside of the hood of the N.A.C.A. 
cowling. He asked for more information on the spoiling of lift caused 
by having an idling propeller ahead of the wing. Mr. Woop stated that 
he had no exact figures on idling propellers, but that in one case an 
uncowled engine reduced the maximum lift coefficient 30 per cent. He 
stated also that if the propeller blades were feathered to have a pitch 
angle of about 90 deg. the drag would be very low and the effect on 
lift very slight. JoH~w Haines asked if there was any information com- 
paring in-line with radia! engine installations. Mr. Woop said that for 
small sizes some tests showed the radials to be superior, but that this 
condition might not hold for higher powers. 
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Fuels and Lubricants and 
Passenger Car Session 
Papers at this session: (see page 39, February issue, for 
digests ) — 


The Relation of Exhaust Gas Composition to Air-Fuel 
Ratio—B. A. D’ Alleva and W. G. Lovell, research labo- 


ratories section, General Motors Corp. 


R. L. Swei- 


Thermodynamics of Volume Distribution 
gert, Georgia School of Technology. 


EAD by Cuarces D. Hawtey, the prepared discussion of Earu 
BARTHOLOMEW opened the session by expressing gratitude to Mr. 
D’Atceva and Mr. Lovett for a proved and accurate method of 
determining air-fuel ratios based on thermodynamic principles. (Mr. 
BaRTHOLOMEW’s remarks appear in full on pages 97 and 98 of this 
issue. ) 

Pror. R. L. Sweicerr displayed a chart, developed from the Oswald 
chart, that he had worked out to make rapid determinations of air-fuel 
ratio. He thought the sample should be taken at some distance from 
the engine so that combustion would be as complete as possible. This 
method, he admitted, will not give the air-fuel ratio for each cylinder. 
Everything in connection with combustion, he explained, is given on 
this chart except methane. 

Experiences with thermo-conductivity type of portable exhaust gas 
analysis while testing out a new fuel were related by Lawrence J. 
Grunper. Laboratory tests did not correlate with road results with 
motors of different designs and valves, he related, and the difference 
was in the valuation of fuels for the different cars, so we had to control 
our fuel-ratios, he related. After trying several types of analyzers, the 
thermo-conductivity type was finally selected, he stated. 

The test procedure as described by Mr. GrunpDER was to construct 
curves on which were plotted knock intensities on the roads for different 
throttle speeds after an air-fucl ratio had been established for a definite 
test. Eleven automobiles of widely varied engine construction were 
tested, he added, and the data were published in 1931. Later, he 
stated, these tests were correlated at Uniontown by the Society. 

The effect of ignition upon the apparent readings of thermo- 
conductivity exhaust gas analyzers, he thought was a phase ot the work 
aflecting apparent antiknock values. High compression, he_ believed, 
has a mechanical relationship between the total volume and the volume 
in the combustion chamber at the end of the compression stroke, and 
also the reduction in the total amount of unscavenged gas that mixes 
with the fuel and air. Proper interpretation of these factors and 
sufficient data, he contended, are necessary to avoid inaccurate readings 
of the thermo-conductivity analyzer, adding that his company had four 
men working on these problems. Through study of such problems, he 
claimed that his company had made a 27 per cent saving in fuel in 
the first year of operation of its fleet. 

Data obtained in this work, he declared, indicate no apparent cor- 
relation between the exhaust-gas analysis chart made from garage flow 
tests and road results, especially when air-vein type carburetors were 
used. 

Mr. Grunpver contended that firms introducing high-volatility fuels 
should give attention to the readjustment of carburetors as originally 
supplied by the manufacturer. Such carburetors often burn 10 to 20 
per cent over-rich mixtures on the Pacific Coast, he continued. This 
condition is caused by the fact that these gasolines run through at 
faster speed and, therefore, develop a higher air-fuel ratio or richer 
mixture. In conclusion, Mr. GRuNDER requested comments on ignition 
problems as affecting air-fuel ratios. 

A question was raised by E. G. Way in regard to Mr. D'ALLEva’s 
explanation of a slightly greater deviation of experimental points than 
computed values of air-fuel ratios as summarized in Fig. 4 of his paper. 
In Mr. Way's opinion the explanation was not poor distribution, as 
given by Mr. D’Atteva, as he felt that distribution should be poorer 
as the mixture grows richer, and that as the mixture grows leaner it 
approaches a perfect gas where distribution is perfect. Also, he con- 
tinued, when the mixture becomes leaner, the exhaust gases and the 
manifold hot spot become hotter, and the latter is greatly responsible 
for vaporization of the fuel. 

Pror. C. F. Taytor raised the same question brought up by Mr. 
Way. He looked for another explanation except poor distribution, and 
recalled that the N.A.C.A. report of tests on single-cylinder engines 
shows the same deviation near the chemically correct mixture. Admit- 
ting the possibility of poor distribution in single-cylinder engines, he 
nevertheless did not believe it should be given as an explanation. 

Assisted by an illustration from his paper Mr. D’Avveva explained 
that at low air-fuel ratios he could not tell from the analysis alone 
whether distribution was good or bad. But, as the theoretical air-fuel 


rao is approached, he showed how some of the cylinders would dis 
charge oxygen into the exhaust gas. Although he felt that this explana 
tion was reasonable, Mr. D’ALLeva conceded that he did not have 
much data on the subject. 

Avcex Taus wondered what perfect distribution curves and data 
would look like. Unless the distribution is controlled, he declared, it 
will change for every mixture-ratio. Good or bad distribution, he 
continued, may occur accidentally due to the action of the carburetor 
on the flow of fuel due to the method used in shutting it off. In his 
work, he explained, mixture-ratio is changed by changing the vacuum 
in the flow chamber, carefully sealing off the chamber and connecting 
the vacuum supply in the carburetor. Changing by any other means, 
he concluded, would make it diffcult to discuss mixture distribution. 

Prepared discussion of Mr. D’Atteva and Mr. Lovecu’s paper by 
Haro_p C. GerrisH and Frep Voss also appears in full on pages 98 and 
116 of this issue. 

Dr. H. C. Dickinson read a prepared discussion which is printed 
on pages 96 and 97 of this issue. 

Although complimenting Pror. Swricerr on his work, ALex Tavs 
felt that the average engineer could not use the information because of 
the long, complicated nature and thermodynamic methods employed. 
In discussing volume distribution, he continued, we are on _ solid 
ground, but beyond that point he felt there was too much speculation. 
In spite of this paper and others, he contended that there were still 
too many Variauions. 

Solution of the distribution problem in the combustion chamber 
simply requires a machine that has two motions, a table that rotates 
and cuts spherical slices out of a piece of plaster, he explained, but any 
attempt to calculate the dsitribution he felt would be a long and dis- 
couraging process. 

Mr. Taus believed that the designers have the problem well under 
control by use of this volume-distribution picture, recalling that his 
company had not found it necessary to remove an engine head because 
of roughness in the past three years. The designers have learned by 
experience what the distribution should be, and plaster casts are quickly 
made and cut up, Mr. Taus related, comparing this method with 
PROFESSOR SWEIGERT’s. Instead of thermodynamics, Mr. Taus’s idea 
of what is needed is help on combustion-chamber design. 

He doubted whether anyone could say definitely whether combustion 
chamber design is good or bad, but felt confident that, compared to 
the past, it is definitely improved today. 

Disagreeing with Proressor Sweicertr’s statement that detonation 
and combustion shock were pretty much the same, he declared that 
fairly violent detonation can be obtained without getting engine rough- 
ness because detonation is evidently so rapid that it is absorbed to some 
extent by the flexibility of the products within the chamber, whereas 
combustion shock is slow enough to produce engine roughness. Mr. 
Taus believed that other factors affected engine roughness, not taken 
into consideration by thermodynamics, unless by means of “slippers 
constants.” Such a factor, he believed, was that the same volume 
characteristics cannot be assumed for different values of b.m.e.p. 

Congratulating Mr. Taus on his plaster-cast method, Prorrssor 
SweicerT stated that he intended to combine Mr. Taus’s plaster cast 
with the form he had developed, and go a step further than each 
through their combination. Unfortunately, he stated, “we become too 
theoretical in academics, and the man on the outside leans the 
other way.” 

Mr. RENDEL expressed agreement with Mr. Taus’s sentiments. 

Stating that ‘““much honor is due Proresson Sweicrert for his deep 
study and unremitting work’’, but that “some of his conclusions may 
be debatable”, Witt1am SAaMuELs opened his prepared discussion. He 
suggested that this paper, as well as others on complex engineering 
subjects, might be presented in a form more easily understood and 
digested. Such presentation, he believed, would aid in intelligent dis- 
cussion and would save papers from “being buried alive in the trans- 
actions”’. 

As an example, Mr. Samuers referred to W. A. Wuatmoucu's 
analysis of the combustion process by the quantum theory. Regarding 
PROFESSOR SWEIGERT’s Criticism that the quantities involved in this 
paper were not easily measured, Mr. Samue ts felt that the opposition 
it met was occasioned more by poor presentation than by this weakness. 
He was pleading, he explained, for plain speaking with every term 
and symbol defined to “razor sharpness” so that a capable qualified 
reader, not a specialist, could understand them. 

To illustrate, Mr. Samuets cited from Proressor SwEIGERT’s paper 
many examples of what he felt were ambiguities and inaccuracies of 
presentation, repeating that this paper was no worse than the majority. 
As an example of inconsistency, he pointed out that a plug position in 
a pocket was discussed favorably on page 21 of the paper but, according 
to claim 7 of the final conclusions on page 25, the opposite was recom- 
mended. Mr. SamMuets felt the latter statement correct, and also that 
projecting the plug “‘at least one-half the depth of the chamber” was not 
only impossible but undesirable. 
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Calculation of flame-zone volumes, he felt, was easy, with the simple 
geometric type of cylinder-head suitable for the one-cylinder test engine 
used, compared with the difficulties encountered in the combustion- 
chamber design of multi-cylinder production engines of the over- 
head type. 

Disagreeing with the statement that “higher production pressures 
(supercharging) seem desirable, particularly with increase in combustion 
efficiency”, Mr. Samuets contended that the only advantage in super- 
charging is an increase in m.e.p., and that it causes a drop in the net 
thermal efficiency. 

With the Chevrolet method of investigating combustion chambers, 
he explained, a succession of certain volume increases for a corresponding 
succession of linear flame travels will give one, and only one, pressure- 
rise curve, regardless of how the volume increase occurs. The influence 
on pressure rise of the disposition of the cooled or uncooled surfaces, 
he explained, must be estimated, as it cannot be determined by test 
until the motor is built. Although criticizing its presentation, he con- 
cluded by stating that ‘the fundamental idea of the analysis really is 
very ingenious and attractive’, and that the calculated pressures must 
be very close to actual combustion pressures. 

In connection with his statements on plug projection, PROFESSOR 
SWEIGERT answered that they were from actual data and not from 
thermodynamics. 

Rosert N. Janeway, in accord with other discussers, liked the paper 
because it helped to bring home the fact that volume distribution is a 
fundamental factor in combustion-chamber design and criticized it 
because its method of approach was “like going around the block to 
get next door, with the additional chance of getting lost up an alley.” 

He felt that Proressor SweiGERT visualized combustion as a series of 
detonations, saying that he believed it nearer the truth to consider that 
each increment of volume burns at constant pressure. His reason for 
this conclusion, he explained, is that as the increment of volume is 
reduced to the vanishing point, the resulting effect on the pressure rise 
also approaches zero. Using the blackboard to illustrate his points, 
Mr. JANEway contended that there were needless new and assumed 
constants in Proressor SwEIGERT’s analysis. 

His impression of one of Proressor SweEIGERT’s conclusions was that 
the pressure-time card of a combustion chamber that exists only as a 
plan could not be predicted with any accuracy. If this impression is 
correct, he declared it is a denial of what has already been done. 

Vigorously defending thermodynamics, Mr. JANEWway stated that Mr. 
Taus never would have obtained his results with empirical design if it 
had not been for the solid foundation laid by thermodynamics. He 
disagreed with Proressor SweEIGERT’s statement that detonation and 
roughness are much the same sort of thing, saying that this condition 
couldn’t possibly be visualized. One conclusion that Mr. JANEWAY 
thought particularly sound was the desirability to burn as rapidly as 
possible at the beginning of ignition for the reason that the faster the 
charge is burned initially and the more of it at the low rates of flame 
travel while the gas is at low density, the less chance is run of burning 
too fast when combustion is well under way and the charge densities 
much higher. 

Answering Mr. JANEWaAy, Proressor SweIGERT stated that there is an 
eiastic body created by the rest of the gas in the chamber which absorbs 
it, and that the knock imposed by small volume is taken care of by 
the elasticity of the gas in the chamber. If we get too large a volume 
at one time, he continued, the shock situation called detonation is 
obtained. Constants used are very specific, and not guessed, he declared. 
He contended that the only way that he claimed detonation and shock 
were similar was that both are produced by sudden pressure increases, 
and that he mentioned the fact they were produced by different causes. 
Although the method used may seem to have been too complex, he 
stated that he felt it was the best of three or four methods considered. 

In prepared discussion Pror. CHar_tes W. Goop set out to prove log- 
ically and mathematically that the first step in the addition of heat 
through combustion is not a constant-volume process, as stated at the 
bottom of page 5 of Prorressor SweEIGERT’s paper, but a constant- 
pressure process if combustion is normal, that is, with the flame ad- 
vancing through the charge in orderly fashion from the source of 
ignition, 

In a constant-volume process, he continued, the molecules of gas are 
confined to given space limits in their travels. A box in which, instead 
of having a flame pass through the mixture, all of each type of molecule 
go through the same steps in the reactions simultaneously so that the 
energization of the molecules is uniform throughout the box, he con- 
tended, was an example of a constant-volume process, providing none 
of the walls move. 

On the other hand, he felt that a good example of a constant-pressure 
process was to assume that one of the walls of the same box moves in 
such a manner as to increase the volume of the box as the same uniform 
reaction described previously goes on at such a rate that the summation 
of the product of the number of molecular impingements and _ their 
changes in momentum on a given area of any wall, shall remain con- 
stant. To demonstrate further that constant-volume combustion does not 
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meet requirements and that constant-pressure combustion satisfies them, 
Proressor Goop employed thermodynamic calculations and_pressure- 
volume charts. 

Answering Proressor Goop, Proressor SwWEIGERT stated that thermo- 
dynamically, there is no flow situation inside the chamber, and therefore 
a constant-pressure process was not used. There is a move nent against 
the chamber, with an expansion and a difference, he related. In cop- 
clusion he stated that he used the same constant-volume set-up as those 
of Rassweiler and Withrow’s, and that he found temperatures which 
corresponded with their measurements. The symbols used in his paper, 
he recalled, were those of the American Standards Association. 

Mr. JANEway’s defense of thermodynamics was backed up by Austin 
M. Wo r, who thought that thermodynamics might be employed to 
good advantage in further consideration of the effect of temperature 
distribution. 

Supplementing his first discussion, Mr. Taus thought that the need 
for original thermodynamics is gone and it should be discarded. He 
contended that the empirical and mathematical design methods were 
the same in that, if the final result was not quite what was desired, 
changes were made until it was satisfactory. In the mathematical 
method, he continued, the changes are made by shifting around con- 
stants, which method he thought to be much slower and less. satis- 
factory than empirical methods. 

Stating that, though a teacher of thermodynamics, he was unable 
to follow ProrEssor Goon’s analysis on the board, Pror. P. H. Scuwerrzer 
wondered how many could follow it. Although he felt mathematical 
analysis to be unsuitable for the type of assembly gathered, he did not 
believe it to be unsuitable to derive useful points in engine design. 

In answer to many criticisms Proressor SweicerT stated that the 
form of presentation of his paper had been used for 15 or 20 years by 
a leading research division, although he was not attempting to defend it. 

The purpose of his paper, he explained, was not to find the final form 
for the perfect distribution of combustion-chambers. He felt, however, 
that he had made a start in getting a mathematical relation of future 
value, especially for the research worker. 


Aircraft Engine Sessions 


Papers at these sessions: (See pages 39 and 40, Feb- 
ruary issue, for digests) 


Fuel Economy: The Operator’s Viewpoint—Edmund 
T. Allen, consulting aeronautical engineer, New York 
City. 

Air-Cooled Radial Engine Performance Possibilities 
and Means for Obtaining Optimum Fuel Economy in 


Flight—Raymond W. Young, Wright Aeronautical 
Corp. 


Eliminating Crankshaft Torsional Vibration in Radial 
Aircraft Engines—Edward S. Taylor, Massachusetts 
Institute of Technology. 


Carburetor Icing in Airline Operation—W. A. Hamil- 
ton, Transcontinental & Western Air, Inc. 


Rating Aviation Fuels in Full-Scale Aircraft Engines— 
Report of Cooperative Fuel Research Committee— 
C. B. Veal, research manager, Society of Automotive 
Engineers. 


N prepared discussion, FRANK C. Mock indicated, in reference to the 

dangers of lean mixtures described by Mr. ALLEN, that it is not the 
leanness itself, but incomplete, possibly slow combustion that is harmful, 
and that the trouble is caused by poor fuel distribution. 

Claiming to have found a way for definitely lowering fuel consump- 
tion by the use of leaner mixtures and yet giving better action all 
around, Mr. Mocx used the blackboard to illustrate the customary 
r.p.m. specific-fuel-consumption set-up and tests used. The tests showed 
that, by means of a change in the combustion chamber leaving the mani- 
fold compression ratio alone, satisfactory operation without roughness 
was obtained with a mixture as lean as 0.44 lb. fuel per hp. hr. This 
engine, a standard air-cooled engine of 6 to 1 compression ratio, he 
continued, has had several months’ hard service reported at below 0.44 
lb. fuel per hp. hr. cruising, and was under official inspection at that 
time. These comparative tests, he believed, showed that the engine 
would have had just as long a life at a standard cruising consumption 
of 0.45 or 0.46 lb. fuel per hp. hr. after the change was made in the 
cylinder-head design, as at 0.52 lb. fuel per hp. hr., the consumption 
indicated by the tests before the change. 

Mr. Mock believed also that it is desirable to maintain maximum 
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leanness of mixture automatically, stating that service data on automatic 
mixture regulators, responsive to both intake air pressure and temper- 
ature changes, will soon be available. Some of the regulators, he added, 
will have automatic enrichment as power output is increased. 

However, he stated, we need to know more about mixture require- 
ments when attempting to maintain rated power at altitude. Here, he 
continued, although engine cooling is more difficult because of the re- 
duced density of the air, it also is assisted by the lower air temperature 
and higher air speed for the same power. The net result, he concluded, 
seems to be that engine cooling will be more difficult, which might call 
for a richer mixture-ratio, with the same power or same manifold pres- 
sure than nearer sea level. Further development, he concluded, requires 
the joint efforts of engine designers, fuel-feed engineers, and air-line 
operators. 

According to Pror. Epwarp S. Taytor, high exhaust temperatures 
are obtained with lean mixtures because maximum temperatures result 
from chemically correct, or leaner, mixtures and because the burn 1s 
slower with leaner mixtures. To illustrate a simple method of getting 
this power-fuel consumption, he drew the characteristic curve obtained 
by plotting fuel-air ratio against brake mean effective pressure, and 
showed that the best power mixture usually occurs at a fuel-air ratio 
considerably richer than the chemically correct mixture. He indicated 
two curves, one obtained by holding the air in the mixture constant and 
varying the fuel rate, and the other obtained with a constant fuel rate 
and variable air supply. These curves show best specific fuel consump- 
tion at a glance, he stated, without the necessity for measuring by 
power output. He believed that lean-mixture problems of hot pistons 
and exhaust valves would soon be solved. 

A. L. Beatt wondered if the weakness of the combustion in one of 
Mr. Mock’s single spark-plug examples was due to its general location, 
or to the masking of the ignition point by exhaust gas. The same point 
was brought up in Mr. Taus’s paper, he recalled, but with reference to 
automobile engines. To get away from the path of the exhaust gas, he 
continued, we have moved the electrodes closer to the combustion 
chamber with a favorable effect on the rate of combustion. He con- 
jectured that Mr. Mock might have employed such means to correct the 
trouble. For carburetor work, he believed a fuel adequate for all values 
should be used, with no difference through detonation. PRoFEssor 
Taytor’s scheme he thought ingenious, but wondered if it was not 
more complicated than present methods, because of the necessity for 
controls to deal with intake temperatures and air densities. In regard to 
Mr. ALLEN’s paper he expressed the hope that operators understood 
that engine manufacturers are working hard on these problems but 
their solution cannot be hurried. 

S. D. Heron brought up several factors concerning constant mixture 
that might be misieading. In regard to the masking action of the ex- 
haust gas discussed by Mr. Bratz, he stated that a reputable European 
aircraft builder is working in an entirely different direction. There, he 
stated, the plugs are masked and firing into the cylinder through a hole 
11/16 to 4 in. in diameter. 

Referring to Mr. Mock’s statement that, if one spark-plug ceased to 
fire, the economy-fuel consumption would be decidedly increased and 
may endanger the engine, Guy E. Bearpsiry, Jr., wondered if that 
action occurs at the same air ratio as it did with two plugs. He also 
wanted to know from Mr. Younc what the effect on fuel-air ratio 
would be if oil vapor should come through in the exhaust and coat the 
filament or electrode on the analyzer, whether it would change the 
radiation from the filament and thereby affect readings. In reply, Mr. 
Younc stated that he had experienced no trouble with oil vapor because 
of a bronze-wool filter and the fact that the passages were 4 ft. long 
and intricate, leading from the exhaust manifold to the analyzer. 

H. K. Cummincs thought that the mixture-control mechanism bulked 
a little large in comparison with the main objective of Mr. Younc’s 
paper, suggesting that the details of the mechanism be incorporated in 
a separate paper. To this, Mr. Younc conceded that he had tried to 
cover too much ground for the time available. 

The difficulty of pilots in trying to lean out a mixture to get the best 
power while in the air was described by Mr. ALLEN, giving inferior 
test instruments as a reason. Contrary to Proressor Tay.Lor’s remark, 
Mr. AttEN did not believe that airlines had been encouraged in this 
work by engine manufacturers. 

Of the two separate problems of air transport, he continued, the first 
is to get off the ground with excessive power without having the engine 
fail after getting off, the second is that a very low power output while 
cruising far below the detonation point is likely to cause engine trouble 
that cannot be determined until the end of the 400-hr. period. In view 
of these problems, he believed, Mr. Heron’s statements concerning the 
two different octane fuels and their indicators should be emphasized. 
The exhaust analyzer gives a good indication of the detonation, he 
stated, but it is not good enough. 


In prepared discussion Forp L. Prescorr complimented Proressor 
TayLor on “the most outstanding development in the field of aircraft 
powerplant design in many years.” Torsiometer records show, he 


stated, that the amplitude of torsional vibration is reduced from values 
of +1 deg. to *o.1 deg., over the entire speed range by this simple 
device. Disappearance of propeller cone galling has confirmed this con- 
clusion, he added. By utilizing the entire mass of the rear counter- 
weight, he explained, the required amplitude of oscillation of the 
damper weight is held to a low value; whereas, a smaller damper 
would be required to move through a larger amplitude in order to de- 
velop the required counter-torque to destroy the input vibration energy. 
With the counterweight not impaired from the standpoint of engine 
balance, it performs the added function of a dynamic damper without 
increasing the weight, he concluded. 

Ropert Instey and H. K. Cumm™iunes voiced practically the same 
sentiments of congratulation to Proressor TayLor, adding that such an 
ideal and complete meeting presentation left little to be discussed. 

EpMuNpb T. Aven recalled how a dynamic damper was installed on 
one engine ot a Douglas airplane upon his recommendation, and how 
it was grounded twice because of vibration of the other engine on its 
first flight following the installation. 

Consideration of Mr. HamiLron’s paper was opened by Frank C. 
Mocx’s prepared discussion. Engine speed drops when hot air is turned 
on, he explained, because of decreased density of air charge, decreased 
pressure of carburetor entrance, and enrichment of mixture resulting 
from decreased air density. Using the decrease in density of 23 per cent 
indicated in Mr. Hamutton’s Table 1, there is a calculated change in 
mixture ratio of 11 per cent, he added. Remembering that Mr. Hami.- 
ron stated that half of the speed loss was recovered by a readjustment 
of the mixture control, Mr. Mock pointed out that, at present without 
automatic mixture control, it is either necessary for the pilot to adjust 
the mixture control along with the heat control or else to continuously 
operate the heat valve to give a constant intake air temperature. 

Experimental projects directed toward eliminating intake ice named 
by Mr. Mock are jacketing carburetor barrels, rearrangement of car- 
buretor jets and discharge nozzles, introduction of alcohol either with 
the fuel or separately into the air intake, and several varieties of injec- 
tion systems. Although predicting that less intake heat will be necessary 
in a year or so because of these developments, he concluded that the air 
intake will always have to be warmed somewhat. 

Discussing Mr. Hamirron’s paper from the viewpoint of the car- 
buretor, M. J. Kirrier described how gasoline vaporization tends to 
cool the carburetor, which in turn cools the gasoline. This action, he 
explained, forms a regenerative cycle in the carburetor which tends to 
yet worse and worse and explains why, when ice starts to form, the 
condition rapidly aggravates itself until the operation of the engine is 
impeded seriously. 

If vaporization cannot be eliminated, he went on, another solution 
would be to get the gasoline out of the carburetor as rapidly as pos- 
sible. Work along these lines, he stated, has been done by making the 
metering point and throttling point coincident on a carburetor, so that 
the instant the gasoline leaves the discharge nozzle it also leaves the 
carburetor. Actual test work has confirmed the value of this construc- 
tion in the prevention of ice, he concluded, with additional advantages 
over other methods of simplicity and greater power output due to the 
low mixture temperatures. In reference to ice in the adapter, Mr. 
KirTLeR pointed out that, because the adapter has a very large area as 
compared to the section through the carburetor, he did not believe that 
an ice formation would adhere to it. 

H. K. Cummincs mentioned work on ice formation done by the Na- 
tional Bureau of Standards, by the engine companies, and by the Air 
Corps that had received little publicity, and was glad to see the subject 
receive publicity in Mr. Hamitton’s paper. The critical temperature ic 
not freezing or 32 deg. fahr., but the dew point, which usually is con- 
siderably higher, he believed. He favored heating the carburetor instead 
of the air because he believed it required five or six times more heat to 
warm the air and because the power loss due to air heating is elim- 
inated. Just sufficient heat need be applied to the carburetor, he added, 
to melt the ice. In reference to the relation of gasoline volatility and 
ice formation, Mr. Cummiuncs believed that the first 20 per cent of the 
distillation curve has little effect on ice formation. 

The danger of ice formation in take-off should be emphasized more 
strongly, according to Epmunp T. ALLEN. Engine manufacturers, he 
continued, give the extremely narrow limits of 15 to 20 deg. fahr., be- 
tween the carburetor air temperature that gives safety from icing and 
the carburetor temperature which gives danger from detonation. Power 
loss he believed relatively unimportant unless caused by detonation, 
backing his opinion with three crashes of Douglas airplanes in the past 
year due to carburetor icing or detonation. In reference to Mr. VEAL’s 
paper, Mr. ALLEN suggested that carburetor air temperature might be 
just as important a factor as cylinder temperature in changing the effec- 
tive octane rating of the fuels. 

Opie CHENoweTH, chairman of the session, described an experience 
where ice in the impeller was suspected as the cause of trouble. He told 
how, after feeding large pieces of ice to the impeller without any change 
in operation, he looked elsewhere for the cause and found it was cotter 
pins, bolts and nuts. 


March, 1936 


i 
i 


a 








Demonstrates Behavior 


Of Fuels in Engines 


@ Milwaukee 

At the Feb. 3 meeting of the Milwaukee Sec- 
tion at the Milwaukee Athletic Club, Earl 
Bartholomew, director, research laboratories, 
Ethyl Gasoline Corp., spoke on “Fuels For To- 
day’s and Tomorrow’s Engines”. He discussed 
the materials which go to make up crude 
petroleum and showed how these compounds 
vary in behavior as conditions of engine opera- 
tion are changed. Mr. Bartholomew used an 
internal combustion engine to demonstrate fun- 
damental principles of combustion and _ the 
varying properties of fuels refined from differ- 
ent crudes. 

Following the demonstration, C. E. Frudden, 
chief engineer, Allis-Chalmers Manufacturing 
Co., presented and explained motion pictures 
showing track-type tractors moving dirt on the 
Florida Canal project. 

Attendance at the dinner before the meeting 
numbered 53, later arrivals brought the total 
to 110. 


Metropolitan Section 
(Continued from page 23) 


from operations was over $200,000,000, they 
operated 1,160,000,000 miles, and carried 552,- 
000,000 passengers. He also noted that about 
45,000 communities in the United States are 
not served by any other form of common car- 
rier passenger transportation. 

Continuing he listed operation, maintenance, 
trafic and administration as the important func- 
tions of inter-city operation, and spoke upon 
each. Under administration he included public 
relations, legislation, regulation, advertising and 
other such problems. In speaking of the Motor 
Carrier act Mr. Hill said, “From our contact 
with the Bureau of Motor Carriers to date, we 
have every reason to believe that the regula- 
tions will be a great boon to the motor bus 
industry and that in the law’s administration 
the Commission will proceed in a fair and co- 
operative manner to bring about the best re- 
sults, both to the public and to the motor bus 
operators.” 

Mr. Schreiber told of his visit to the Inter- 
national Transport Show in London and of 
trends in motor bus operations he noted while 
in England and on the continent. He said that 
the outstanding thing about the show was the 
emphasis placed on Diesel motors. Among 
other things he noted while abroad were, in- 
creased use of Diesel engines in railcars, exten- 
sive substitution of trolley buses for street cars 
and advances in automatic transmissions. 

In the British Isles, Mr. Schreiber said, there 
are approximately 69,000 buses for 40,000,000 
people, while in the United States we have only 
50,000 revenue buses (not including school 
buses) for a population of 125,000,000. This, 
he believes, is partly due to the fact that there 
is only one private automobile for every 20 
people in England while in this country there 
is one for every four or five persons. Mr. 
Schreiber showed a number of slides with his 
talk, and at the conclusion of the meeting pre- 
sented some motion pictures. 

B. J. Lemon was in charge of the meeting 
and introduced the speakers of the evening. It 
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News of the Society 
(Continued from page 24) 


was announced that the officers of the Metro- 
politan Section extend to members of other 
Sections who are in New York a cordial invi- 
tation to attend the Metropolitan Section lunch- 
eons which are held on Thursdays at the City 
Club. 


Rickenbacker Dinner 


The Metropolitan Section will render a testi- 
monial dinner-dance to Capt. Edward V. Rick- 
enbacker, vice-president of North American 
Aviation, Inc., and general manager of Eastern 
Air Lines, at the Waldorf-Astoria Hotel, New 
York, on May tf. 


Future Air Lanes Will 
Be in Sub-stratosphere 


@ Metropolitan 
Although the stratosphere cannot be used 
immediately for airplane highways, meteorolog- 
ical studies have been made, powerplant prob- 
lems impinging upon high altitude service and 
aircraft design for use in the rarefied atmos- 
phere of beyond 30,000 ft. are demanding the 
attention of air transport companies, according 
to D. W. “Tommy” Tomlinson, assistant to 
the president, Transcontinental & Western Air, 
Inc. 

In his paper, “Reaching Toward the Strato- 
sphere’, read Feb. 17, before the Metropolitan 
Section by Harland Hull, T.W.A. pilot, Mr. 
Tomlinson showed that the goal of speed rec- 
ords is more serious than simply winning prizes, 
Holder of the transcontinental record for trans- 
port planes and a score of national and inter- 
national speed awards, he has been doing ex- 
perimental work and making researches in the 
sub-stratosphere where, he believes, the future 
of air transport lies. 

Back a few years ago, a pilot ventured into 
high altitudes only because favorable winds and 
weather conditions invited him to do so. Soon, 
transports will fly at altitudes in the vicinity of 
25,000 ft. to take advantage of speed increase 
with constant power and engine throttling by 
altitude effect. Supercharged engines, control- 
lable pitch propellers and aerodynamically ef- 
ficient transport aircraft are factors pointing in 
this direction. Most of the research work he 
reported lies in the neighborhood of 25,000 ft. 

The Transcontinental & Western Air, Inc., 
has developed a flying laboratory (the DC-1) 
in which to explore this region. The speaker 
described the steps necessary before the labora- 
tory could make actual flights at the desired 
altitudes, including increasing the supercharg- 
ing (critical altitude) of the standard Cyclone 
F-3 engines, providing increased propeller pitch 
range to accommodate the wider range of 
density aititude and increased power at higher 
altitude, and providing an oxygen supply for 
the crew. 

On a non-stop flight from Kansas City to New 
York the DC-1 was flown above 20,000 ft. for 
three hours, two hours of which were above 
25,000 ft. including about one hour at 27,000 
ft. pressure altitude. Numerous test flights 
were made to altitudes of 27,000 ft. pressure 
altitude; the highest standard density altitude 
reached was 28,500 ft. 

The personnel noticed no ill effect from pro- 
longed use of oxygen. Descent from high alti- 
tudes was purposely rapid in a number of cases 





and it was noticed that there was a complete 
absence otf “ear popping” and related sinus 
sensations. Even persons who normally suffer 
at rates of descent of 500 ft. per minute, or less. 
experienced no unpleasantness when descending 
at as high as 1500 ft. per minute. 

Mr. Tomlinson carburetor air 
preheat system which was used to permit accu- 
rate control of the carburetor air preheat as well 
as to insure freedom from ice in the carbure- 
tor. He also described other 
devices used on the DC-1. 


described a 


instruments and 


In summing results of observations made in 
actual flight Mr. Tomlinson said that severe 
weather conditions involving considerable tur- 
bulence and heavy icing may be found all the 
way up to the base of the stratosphere. In 
general, however, an airplane cruising at 25,000 
ft. can remain on top by making inconsequen- 
tial detours. 

To meet the difficulties encountered at this 
height, use of steam and Diesel powerplants, the 
utilization of exhaust heat for a supplemental 
steam power unit, complete redesigning of air- 
craft for this type of service and other sugges- 
tions were made in discussion of Mr. Tomlin- 
son’s paper by a dozen or more of the 
engincers who attended the session. 

In “Reaching Toward the Stratosphere’, Mr. 
Tomlinson said that his company was trying 
to tortify its belief that operations in the highe: 
altitudes would be more profitable than trans- 
porting passengers and 
sky lanes. 
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freight in the lower 

Passengers’ cabins must be air-tight to allow 
proper inside pressure and mixtures of oxygen 
for the comfort of the passengers, higher ef- 
ficiencies must be got from engines and _pro- 
pellers and defrosting methods must be devel- 
oped to cope with intensified icing conditions 
before regular schedules may be expected in the 
sub-stratosphere levels, he said. Much of such 
flying must be done “blind”, and radio direc- 
tional beacons must be improved, he 
out. 


pointed 


Charles Froesch, vice-chairman of the Section 
for aviation and chairman of the meeting, said 
that the development of practically every phase 
of aircraft during the past seven years indi- 
cated that we are on the threshold of 
speed long distance air travel. 

Henry A. Franchimot, structural engineer of 
the Pan-American Airways, declared that the 
transcontinental transport of the future would 
be built with more wings and less body. Engi- 
neers, he said, must forget many things they 
have believed to be true before genuine progress 
can be made. “We cannot overcome inertia 
without first losing some of our mental inertia,” 
he said, and showed great theoretical advan- 
tages in redesign and using engine heat to make 
steam for supplemental power. 


super- 


Students Hear Reports 
On S.A.E. Annual Meeting 


@ Ohio State 
Four members of the Ohio State University 
Student Branch, H. E. Hite, T. J. Rayl, R. L- 
Stanley and L. O. Walcutt, Jr., gave discussions 
of the aircraft, future cars, passenger-car bodies, 
and chassis sessions of the S.A.E. annual 
Meeting in Detroit at the Jan. 24 meeting of 
the Student Branch. 
The Feb. 14 luncheon meeting of the 
dent Branch was a business session. 


Stu- 





Diesel Engines Subject 
Of Talk and Picture 

@ Chicago 
Feb. 4 at the Hamilton 
and guests of the 


Meeting Club, 221 
members Chicago Section 
heard Julius Kuttner, research engineer, Fair 
banks Morse & Co., speak on ‘Aids to Com 
mercial Efficiency in Diesel Engine Research.” 
Following Mr. Kuttner’s talk, sound pictures 
of Diesel operations, including animated draw 
ings showing the functioning of Diesel motors 
were through the 
Harvester Co. C 
engineer, Buda Co., and 


and accessories, presented 
courtesy ot the International 
C. Hinkley, executive 
Lee C. Carlton, 
United American Bosch wert 
those taking an active part in the 
of Mr. Kuttner’s paper. 

The technical under the chairman 
ship of W. A. Parrish, was preceded by a din 
ner at which 145 


branch, 
among 


manager, Chicago 


Cx i J. 
disc ussion 


session, 


were served. 


Students Tour Buick 
Transmission Plant 
eG. M. 


A trip through the transmission plant of the 
Buick Motor Co. followed by 
discussion of the 


Institute 


dinner and a 
recent developments in trans- 
mission manufacture was participated in 
by thirty members guests of the General 
Motors Institute Student Branch, Feb. 12. 
Three trom the plant, John McCabe, 
head of the gear laboratory; Vernon Hense, of 
the metallurgical Charles 
Stannard, shooter, accompanied _ the 
group through the plant and spoke at the mect 
ing following the dinner. Mr. McCabe's subject 


ucal 


and 
men 


department; and 


trouble 


NEWS OF THE SOCIETY 


was, ““The Inspection of Buick Production 
Gears.” Mr. Hense talked on ““The Latest Heat 
I'reatment Methods Used on Transmission 
Gears” and Mr. Stannard on ‘Functions of 


Gears from an Engineering Standpoint.” 

On Jan. 22 the General Motors Institute Stu 
dent Branch took a field trip through the 
Chevrolet plants located in Flint. 


So. California Section 


Continued from page 21) 


the use ol the vuid 
marker bea 
weather; and 


marker 


presenting 


radio beam tor directional 


ance ot aircraft; the use of visible 
as check points during clear 


the radio 


cons 
used for 
flying. In 
followed through the 
used by an airline pilot in making 
1 flight from Los Angeles to Salt Lake City, 
showing the actual navigation means employed. 
Discussion of the two afternoon papers was 
participated in by W. E. Carey, E. P. Warner, 
J. A. Kountz, W. E. Powelson and others. 
Following the dinner which opened the eve 
ning session Mr. Lienesch introduced Dudley M. 
Steele, manager of the 
the Richfield Oil Co., 
Steele 


beacons, 
blind 
Barri 


marker 
identifications in 
his subject, Mr 

procedure 


aviation department of 
as guest chairman. Mr. 
then introduced the first speaker of the 
vening session, J. S. Marriott, supervising aero- 
inspector, Bureau ot Air Commerce, 
who presented his paper on “The Government's 
Interest in Aviation”. 

Mr. Marriott discussed the 
the Bureau ot 
requirements tor 


nautical 


various activities of 
Air Commerce, explaining the 

approved type aircraft, 
stressing the rigid flight tests used by the 
in determining the 
sign betore 
uhicate He 


and 
Jureau 
new de- 
approved type cer- 
tact that 


airworthiness of a 
issuance of the 


emphasized _ the safety 1S 
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the keynote of the 
commercial 

Due to improvement in designing, 
ing and testing of airplanes by the manufac- 
turers, the testing by the Bureau is more simple 
than it Very little, if 


Governments interest in 
aviation. 


construct 


was several years ago. 
anything, is left to chance. 

It is hoped by Mr. Marriott that it will soon 
be possible to establish what might be called 
an operations control bureau, to regulate all fly- 
ing in unfavorable weather. In 
he said, congestion of beam airways has reached 


a point where it becomes a distinct hazard. The 


some sections, 


danger of air collisions with itinerant private 
fiyers, not subject to rigid schedule, made it 
necessary to pass the recent emergency ruling 
prohibiting private flying within 25 miles of 


an established airline, or airline base, during 
low visibility weather. 

W. Waterman, W. | 
Lienesch and others 


Mr. Marriott’s paper. 


. Carey, Dan Beard, Mr. 


entered the discussion of 


Nick Potter, Craig Shipbuilding Co., was 
then introduced. His subject was ‘Modern 
Boat Design.”” He said that there is absolutely 


no information on how to design a fast boat. 
Every designer experiments, and keeps his 
secrets to himself. Design is go per cent art 
and 10 per cent science, he added. 

In the discussion of Mr. Potter's talk, E. P. 
Warner, consulting engineer, New York, related 
his experiences with sailing, and testing of sails 
in a wind tunnel. These tests had to do with 
size and shape of sails, material, and pressure 
distribution. 


S.A.E. Exhibit 


Ihe Southern California Section was in charg« 
ot an S.A.E. booth at the National Pacific Air- 
craft and Boat Show held in Los Angeles dur 


ing the week of Feb. 1. 


At the National Motorboat Dinner 





Gar Wood and C. P. Burgess were the speakers at the National Motorboat Dinner-Meeting held under the management 
of the Metropolitan Section, New York, Jan, 20. From left to right at the speakers’ table are Admiral George H. Rock. 


president, Society of Naval Architects & Marine Engineers; 


s . 


E. Wilson, vice-chairman, Pan American Petroleum and 


Transport Co.; John A. C. Warner, S.A.E. secretary and general manager; S.A.E. President Ralph R. Teetor; Mr. 
Wood; J. F. Winchester, chairman, Metropolitan Section; David Beecroft, S.A.E. treasurer; Mr. Burgess; H. R. 
Sutphen, president, National Association of Engine & Boat Manufacturers; Ira Hand, general manager, National Associa- 
tion of Engine & Boat Manufacturers; George Sutton, president, American Power Boat Association. The mirror at the 


right gives a second view of some of the diners. 
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NTIL current supplies are exhausted, copies of the papers 
listed are available in mimeographed form at a cost 

of 25 cents per copy to members; and at 50 cents per copy to 
non-members (Plus 2% sales tax on those delivered in New 


York City). 


Orders should specify the name of the author 


as well as the title of the paper desired. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


neers, 29 West 39th St., New York, N. Y. 





Allen, E. L. 

Design and Construction of the New 

Cord Body 
Allen, E. T. 

Fuel Economy: The Operator's V iew- 

point 
Anderson, R. J. 

Machineability, Engineering Proper- 
ties and Applications of Electric 
Furnace Cast Iron 

Becker, C. F. 
Gasoline Knock Testing 


Blanchard, H. F. 
A Discussion of 1935 Cars 
Boerlage, G. D., and Gravesteyn, B. J. J. 
Cylinder Wear in Diesel Engines 
Bonta, F. N. 


An Elementary Introduction to the 
Analysis of the Automobile Steering 
Geometry 


Brown, R. W. 
Air Springs—Tomorrow’s Ride 
Burnett, R. S. 

Standards Road to Profits 
Burwell, A. W., and Camelford, J. A. 
A New Idea in Lubrication 

Chase, Herbert 
Tomorrow’s Barouche 
Cumming, W. J. 


The Practical Side of Engine Lubri- 
cation 


De Juhasz, K. J. 


Analysis of Surges in Fuel Injection 
Pipes 


Dennis, F. L. 
Safety 
Faulkner, F. L. 
Operator’s Woes on Lubrication 


Gebhardt, W. A. 
A Study of the Efficiencies of Over- 


drive Units Used in Passenger Cars 
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Goodman, W. B. 


Modern Aircraft Engine Developments 


Greene, C. F. 
Aircraft Structural Design and Its In- 
fluence on Other Engineering Design 
Hamilton, W. A. 


Carburetor Icing in Airline Operation 


Hendrickson, N. E. 
Fundamentals of Recent Spring Sus- 
pension Development 
Holzapfel, G. L. 
The Future of Butane as a Motor Fuel 


Hukill, H. D. 


Vacuum Power Brakes 


Insley, Robert 
dircraft Engine Piston Ring and Cylin- 
der Wear 
Johnston, E. L. 
Problems of Radical Body Design 


Jorgensen, C. H. 
What Price Dynamite? 


Kelley, T. R. 
The Operation and Engineering Prob- 
lems of the Injection Engine 
Koppen, Oito 
Smart Airplanes for Dumb Pilots 


Kreusser, O. T. 
An Objective View of the Automotive 

Industry 

LaRowe, H. K. 


Lubrication of the Chassis Problems 
Involved in Procurement, Selection 
and Use 


Larsen, A. E. 
The Future of the Autogiro for the 
Private Flyer 


M., Ainsley, W. G., 


Larson, C. 
lie, M. 
Cylinder Wear and Piston-Ring Stick- 
ing Tendencies of Automobile, Bus 
and Aircraft Engines 
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and Fair- 


Leslie, J. C. 

Some Practical Gasoline and Oil Prob. { 

lems in TransPacific Flying 
MacGregor, J. R. 

Diesel Fuels—Significance of Ignition 

Characteristics 
McClintock, Miller 

The Place of the Automotive Engineer 

in the Modern Traffic Problem 
McLaughlin, E. J. 

A Study of the Comparative Values of 
the Different Methods of Automo- 
tive Valve Reconditioning 

McQuaid, H. W. 

Some Factors Affecting the Perform- 

ance of Tractor Gears 
Neely, G. L. 
Extreme Pressure Lubricants Testing 


Northup, A. E. 
The Motor Car Produced Under Ideal 


Conditions 


Oberfell, G. C., Alden, R. C., and Trimble. 
H. M. 
The Trend of V olatility of Motor Fuels 
Price, N. C. 
Small Plane Power Plant 
ments 


Reid, E. G. 
Some Flying Problems 
Rendel, T. B. | 


Report of Volunteer Group for C. I. 
Fuel Research 


Rumely, V. P. 

Custom Building Production Cars 
Schenck, R. B. 

Vetallurgy of Transmission Gears 


Schoenrock, O. R. 


Develop- 


Recent Tractor Transmissions and 
Their Trend 
Schumacher, Lieut. Comm. T. L. 
Chemical Warfare 
Schweitzer, P. H., and Hetzel, T. B. 
Cetane Rating and Diesel Fuels 
Shanley, J. J. 
Motor Vehicle Inspection 
Shaw. S. B. 
Automotive Fleet Maintenance Prob- 


lems of the Pacific Coast 


Sparrow, S. W., and Scherger, T. A. 


Cylinder Wear, Where and Why 


Speed, F. R. 
The Influence of High Octane Gaso- 
line on Engine Design 
Sweigert, mR. £. 


Thermodynamics of Volume Distribu- 
tion 





Taylor, M. P. 
The Effect of Gas Pressure on Piston 
Friction 


Veal, C. B. 
Cooperation 
Research 


Weiger, J. A. 
Resistance Welding in the Automotive 
Industry 


West, C. L. 
The Practical and Economic Applica- 
tion of Special Atmospheres in the 
Heat Treatment and Brazing of 


Metals 


S.A.E. Summer Meeting 
May 31-June 5 
White Sulphur Springs, W. Va. 


Baltimore—March 5 


Engineers Club; dinner 6:30 P.M. 
—Prof. E. 


Aviation 
H. Hamilton, New York University. 


Buffalo—March 10 


Hotel Statler; dinner P.M. Highway 
Satety—Col. F. L. Dennis, director of highway 
safety, Be ndix Products Corp. 


6:30 


Canadian—March 18 


Royal York Hotel, Toronto; dinner 7:00 P.M. 
Speaker-—William B. Stout. 


Chicago—March 3 


Hamilton Club (20 S. Dearborn St.); dinner 
6:30 P.M. Radiator Development and Cooling 
Systems—L. P. Saunders, director of engineer- 
ing, Harrison Radiator Corp. 


Cleveland—March 9 


Cleveland Club; dinner 6:30 P.M. Designing 
a New Model—Joseph Geschelin, Detroit tech- 
nical editor, Automotive Industries. 


Detroit—March 2 and 16 


March 2—Book-Cadillac Hotel; dinner 
P.M. Junior and Student Meeting; speaker, 
Thomas Midgley, General Motors Research Di- 
Vision. 

March 16 
P.M. 


6:30 


Book-Cadillac Hotel; dinner 6:30 
Aviation Meeting. 


Indiana—March 12 


The Athenaeum, Indianapolis; dinner 6:30 
P.M. Transportation and Maintenance meeting. 


Metropolitan—March 9 


The Roger Smith, 40 E. qtst St., New York 
City; dinner 6:30 P.M. Sales Engineering from 


‘The Keystone of S.A.E. 





MEETINGS CALENDAR 


White, A. E. 
Metallurgical Trends in the 
tive Industry 


White. S. O.. and Hedgeland, M. C. 
Methods 


Gears 


of Finishing Transmission 


Williams, C. G. 

Cylinder W ear in Gasoline Engines 
Winchester, J. F. 

Operation and Maintenance 


Wolf, A. M. 


Futuristically Speaking 


Meetings Calendar 


National Tractor 
and Industrial Power 
Equipment Meeting 
April 15-16 
Milwaukee, Wis. 


the Seller’s Standpoint—Stephen Johnson, Jr., 
chief engineer, Bendix Westinghouse Auto. Air 
Brake Co.; Sales Engineering from the Buyer's 
Standpoint—Richard H. DeMott, general 
manager, SKF Industries, Inc. 


sales 


Milwaukee—March 2 
Milwaukee Athletic Club; dinner 6:30 P.M. 
Welding 
x te 


Harnischfeger Corp. 


as Applied to Automotive Equipment 


Hansen, in charge of welding, 


New England-—March 10 


Walker Memonial, M.1.T., Cambridge 
dinner 6:30 P.M. 

Safety meeting; speakers F. M. Van Deven- 
ter, Service Oil and Maxwell N. 
Halsey, Bureau of Street Traffic Research, Har- 
vard University. 


, Mass.; 


Cities Co., 


Northern California—March 10 and 31 


March 10—Engineers’ 
dinner 6:30 P.M. 
vice. 

March 31—Enginecers’ Club, San Francisco; 
dinner 6:30 P.M. Keeping the Automotive In- 
dustry Young—Ralph R. Teetor, charge of en- 
gineering, Perfect Circle Co., and president of 
the S.A.E.; Engineering John 
A. C. Warner, general manager of the S.A.E. 


Club, San Francisco; 


All Bearings and Their Ser- 


Automotive 


Northwest—March 24 


Mayflower Hotel, Seattle, Wash.; dinner 6:30 
P.M. Keeping the Automotive Industry Young 

-Ralph R. Teetor, charge of engineering, Per- 
fect Circle Co., and president of the S.A.E.; 
Automotive Engineering—-John A. C. Warner, 
general manager of the S.A.F. 


{utomo- 


Wood, D. H. 
Engine Nacelles and Propellers and 
Airplane Performance 
Wooler, E 
{nti-Friction Bearing Applications in 
Passenger Cars, Trucks and Buses 
Young, F. M. 
Factors Affecting Cooling System De- 
sign and Maintenance 
Young, R. W. 


{ir-Cooled Radial Engine Performance 
Possibilities and Means for Obtain- 
ing Optimum Fuel 


Flight 


Economy in 


National Production 
Meeting 
April 21-24 
Detroit. Mich. 


Oregon—March 2 and 26 


March 2—Multnomah Hotel; dinner 6:3: 
P.M. O!d Timers’ Night. 
March 26—Multnomah Hotel, dinner 6:30 


P.M. Keeping the Automotive Industry Young 

Ralph R. Teetor, charge of engineering, Per- 
fect Circle Co., and president of the S.A.E.; 
Automotive Engineering—John A. C. Warner, 
general manager of the S.A.E. 


Philadelphia—March 4 


Philadelphia Auto Trade Association; dinner 
6:30 P.M. Gasoline, Oil and Liquefied Gas as 
Fuels for Internal Combustion Engines—A. |] 
Clayden, research engineer, Sun Oil Co. 


Pittsburgh—March 17 


Webster Hotel; dinner 6:30 P.M. Brakes and 
Brake Drums—Stephen Johnson, Jr., chief en 
gineer, Bendix Westinghouse Auto. Air Brak 
Co. 


St. Louis—March 9 


Coronado Hotel; dinner 6:30 P.M. Fuels and 


Lubricants Mecting. 


Southern California—March 21 


Royal Palms Hotel, Los Angeles; dinner 6:3 
P.M. Annual Dinner Dance and Entertainment 


Southern New England—March 11 


Bond Hotel, Hartford, Conn.; dinner 
P.M. 
Syracuse—March 16 

Onondaga Hotel; dinner 6:30 P.M 


Washington—March 2 

The University Club, 15th and I Sts., 
ington, D. C.; 6:30 P.M 
Transmissions. 


Wash- 


dinner Subject 
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apers from Recent Meetings 


in D1 gest 


ERE are digests of papers presented at 
recent Regional and Section Meetings 


of the Society. 
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Some of these papers may be printed in 


full in the S.A.E. JourNAL. 


Mimeographed copies of all of them will 


be available, until current supplies are ex- 
hausted, at a cost of 25 cents per copy to 
members; and at 50 cents per copy to non- 
members, plus 2% sales tax on those de- 
livered in New York City. Orders for mime- 
ographed copies must be accompanied by 
remittance and should be addressed to Ses- 


sions 


Secretary, Society of Automotive 


Engineers, 29 West 39th St.. New York. 


Metropolitan Section Paper 
Monday, December 9 


The Practical Side of Engine Lubrication 


W. J. Cum- 
ming, general superintendent, Surface Transportation 


Corp. 


HE author first gives a short description of the manner in which 

his company has selected a number of approved oils for engine 
lubrication and an outline of the method it employs to determine the 
wear factor of all oils approved. Curves showing cylinder wear fot 
each cylinder of a six-cylinder engine are presented and also curve: 
showing comparative wear in all six cylinders, these showing the 
development of wear in a new engine from the first mile to 120,0¢ 
miles of life, measured approximately every 20,000-mile period 

Other subjects treated are sludge, oil life and the lubrication of 
accessories. 


Lubrication of the Chassis Problems Involved in Pro- 
curement, Selection and Use—H. K. LaRowe, assistant 
purchasing agent, Dairymen’s League Cooperative As- 
sociation, Inc. 


ANY of the problems of chassis lubricants for trucks are matters 

of original equipment design, the need for better standardization 
of lubricants for specific or the same purposes, better coordination 
between truck manufacturers and oil technicians with respect to recom- 
mended lubricants, the need for more test data based upon actual 
performance rather than opinion, and the need for greater dissemination 
to S.A.E. membership of the results of the work done by the various 
S.A.E. committees on lubricants. The several factors involved to obtain 
the best results in chassis lubrication are stated. The various kinds of 
greases are commented upon, and consideration is given to chassis 
lubrication from the standpoint of parts application. The subject ot 
extreme-pressure lubricants is discussed. 
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Finally, it is stated that if equipment manufacturers, refiners an 
perators, will conscientiously study this problem and not be satisfied 
with mere discussion of it, and will provide a certain impetus to a 
who are working on it, much good will result, better lubricants wi 
undoubtedly be furnished and more efficient designs will be developed 


by the equipment manutacturer. Then all thi in the final analyst 
will have reached the one great goal that all are interested in, an 
that is the lowest possible maintenance costs per umt of work 


No. California Section Paper 
Tuesday, December 10 


Nathan C. 


Price, consulting engineer, Universal Engine & Pro- 


Small-Plane Powerplant-Developments 


peller Co. 


N answer to demands of the small-airplane industry for powerplant: 

which are suitable from the combined functional, structural an 
economic standpoints, the Universal Engine & Propeller Co. of Alameda, 
Calif., has two new geared engines under construction. The smaller 1 
rated at 40 b.hp., and the larger at 1 b.hp. 

Both engines have been designed to use a brand of motorcycle parts 
which are available for retail purchase at 2000 dealers scattered throug! 
out the United States. The accessories used on these engines are standard 
equipment with a large automobile manufacturer, and likewise easily 
bought in any part of the country. 

The 100-hp. engine may be optionally equipped with a variable 
ller, and also with a direct-cranking electric- 
starter which is a conversion from a production automobile starte! 


and reversible-pitch prope 


The ao-hp. engine is of the four-cylinder, inverted go-deg.-V con- 
struction with a two-throw, four main-bearing, fully counterweighted 
crankshaft of built-up type. The crankshaft is geared to the propelle: 
shaft in a ratio of approximately 2 to 1. 

Details are given of the construction and advantageous features of 
these engines. 
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TITEFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 
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TITEFLEX fuel lines have been approved, and used 
as original equipment, by the Automobile Industry 
for twenty years. 
a a 

The efficient operation of any Automobile, Truck 
or Bus is dependent on an uninterrupted flow of 
fuel to the motor. Due to vibration, road shock 
and rubber mounted motors, all Manufacturers now 
require reliable flexible all-metal fuel lines to elim- 


inate crystallization and breakage of solid pipes. 
eee 

Titeflex is all-metal and due to its diaphragm con- 

struction readily absorbs vibration. It does give 


very satisfactory service when carrying gasoline, 
oil, grease, air or steam under pressure. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 





TITEFLEX METAL HOSE CO. 
Newark New Jersey 
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Notes and Reviews 


ESE items, which are prepared by the Research 
Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 
Aerodynamic Theory, Vol. V 
By William Frederick Durand. 


Published by Julius Springer, Berlin, 


1935; 347 pp., illustrated. \-1] 
This is the fifth book in the series of six covering a general review 
of progress in this field, prepared under a grant of the Guggenheim 


Fund for the Promotion of Aeronautics. Volumes I, II, III and IV have 
been reviewed previously in these columns. 

Volume V_ treats: 

(a) Dynamics of the Airplane, by B. Melvill Jones; and 

(b) Airplane Performance, by L. V. Kerber. 


| Twentieth Annual Report of the National Advisory Committee 


for Aeronautics, 1934 


illustrated. 
rA-1] 


Printed at the Government Printing Office, 1935; 649 pp., 


Investigation of Full-Scale Split Trailing-Edge Wing Flaps with 
Various Chords and Hinge Locations 


By Rudolf Wallace. N.A.C.A. Report No. 539, 1935: 26 pp., with 
tables and charts. Price, 10 cents. A\-1] 


The Drag of Airplane Wheels, Wheel Fairings and Landing 


| Gears—III 


port No. 522, 


By William H. Herrnstein, Ir., and David Biermann. N.A.C.A. Re- 


1935; 11 pp., illustrated. Price, 10 cents. A-1] 


| Tank Tests of a Model of a Flying-Boat Hull Having a Longi- 





| No. 781, November, 1935; 5 pp., 9 figs. 


tudinally Concave Planing Bottom 


By J. B. Parkinson. N.A.C.A. Technical Note No. 545, November, 
10 pp., 13 figs. A-1] 


1935; 


Comparative Tests of Pitot-Static Tubes 

By Kenneth G. Merriam and Ellis R. Spaulding. N.A.C.A. Technical 
Note No. 546, November, 1935; 37 pp., 19 figs. A-1] 
Development of the N.A.C.A. Slot-Lip Aileron 

By Fred E. Weick and Joseph A. Shortal. N.A.C.A. Technical Not 
No. 547, November, 1935; 10 pp., 19 figs. A-1 
Glider Development in Germany—A Technical Survey of Prog- 
ress in Design in Germany Since 1922 


By B. S. Shenstone and S. Scott-Hall. 
ginecring, October, 1935. N.A.C.A. 
November, 1935; 13 pp., 21 figs. 


Reprinted from Aircraft En- 
Technical Memorandum No. 780, 
[ A-1] 


Reduction of Lift of a Wing Due to its Drag 


By J. Stiiper. Translated from Zeitschrift fiir Flugtechnik und 
Motorluftschiffahrt, Vol. 24, No. 16, August 28, 1933; Verlag von R. 
Oldenbourg, Miinchen und Berlin. N.A.C.A. Technical Memorandum 
[A-1] 


Tests of Spheres with Reference to Reynolds Number, Turbu- 
lence, and Surface Roughness 


By S. Hoerner. Translated from Luftfahrtforschung, Vol. Il, No. 1, 


March 28, 1935; Verlag von R. Oldenbourg, Miinchen und Berlin. 


30 pp., 


N.A.C.A. Technical Memorandum No. 777, October, 1935; 
28 figs. A-1] 


(Continued on page 48) 


_—>— —_— ee ill ay 











— ee 


March, 1936 S.A.E. JOURNAL 47 


How Uhere is 


PLENTY 


Our production capacity has been increased eight-fold, and 





further expansion is under way. 
Automotive engineers may now specify DuPrene* com- 
pounds, without fear of delayed delivery, wherever there is 


need for an elastic, resilient material that— 


Withstands the action of oil—hot or cold 
Does not disintegrate in gasoline 
Does not crack or soften in direct sunlight 


Ages better than natural rubber compounds 


¢ 


We welcome inquiries regarding the suitability of DuPrene* composi- 
tions for unusual service conditions. 


* REG. U. S. PAT. OFF. 


REG. U.S. PaT. OFF 


RUBBER CHEMICALS 


E.1. DUPONT DE NEMOURS & COMPANY, INC. 
RUBBER CHEMICALS DIVISION, WILMINGTON, DELAWARE 












When other’: ’ 
Lock Washers Fail 


Use Cyverl OLR 


THE 2IN1 
WASHERS 


that Combine 
Positive Locking 
and Powerful 


Spring Tension The Patented 
Tongues Make 
the Difference 


In case after case where other lock washers fail, 
Everlocks have made good. 


This halftone re- 
production of an 
unretouched 
photograph shows 
why. With the 
many sharp teeth 
forced into the 
nut by powerful 
spring tension 
positive locking is 
assured —vibra- 
tion can never 
shake it loose. 





Why subject your equipment to the hazards of loose 
nuts, when positive locking, combined with spring tension 
costs so little? 


Write for free testing samples 
and judge for yourself Everlock 
positive protection against 
loosened nuts. 





U. 8S. Patent 
No. 1775705 


Thompson-Bremer & Co. 


1640-C West Austin Avenue - Chicago, lIilinois 
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ENGINES 


Messung der Stromung an Luftgekihlten Flugn.otoren-Zylindern 


By F. v. Stotzingen and W. Seyerle. Published in Luftfahrtforschung, 
Nov. 28, 1935, p. 229. [E-1] 

Instruments developed by the research institute of the Stuttgart en- 
gineering college for the measurement of airflow and air temperature 
about air-cooled aircraft engine cylinders are here described. 


Zweitakt-Dieselmaschinen Kleinerer und Mittlerer Leistung 


By J. Zeman. Published by Julius Springer, Vienna, Austria. 245 pp.; 
240 illustrations. [E-1] 


The two-stroke cycle Diesel, while of simpler construction than the 
four-stroke cycle, is more difficult to design, its working processes 
being more obscure and presenting more obstacles to investigation, 
This book deals peculiarly with the problems of the two-stroke cycle 
type, in low and medium power ranges, the most important single 
topic being scavenging. Its object is to reveal the present state of the 
art as developed by research in Germany, and to serve as an aid to 
the designer and an introduction to the beginner in this field. 


HIGHWAYS 


Proceedings of The Fourteenth Annual Meeting of the Highway 
Research Board 


Edited by Roy W. Crum. Published by the Division of Engineering 
ind Industrial Research of the National Research City of 
Washington, 1935; 481 pp. [F-1] 

The following articles included in the Proceedings of the Fourteenth 
Annual Meeting of the Highway Research Board, held at Washington, 
D. C., December 6 and 7, 1934, are of particular automotive interest: 


A ffec ted 


Council, 


Motor Vehicle Operating Costs as by Roadway 


contributed by Robley Winfrey; 
The Effect of Pavement Widths Upon Accidents, contributed by R. L. 
Morrison; 


Sur fac es, 


Tests with Particular Reference Curves, 


A. Moyer; 
Further Coefficient of Friction Tests, contributed by 
and C. P. Roberts; 


Further Skidding 
tributed by R. 


to con- 


K. W. Stinson 


Motor Vehicle Power Requirements on Highway Grades, contributed 
by R. A. Moyer; 

Coefficients of Friction Between 
Surfaces, by E. M. Fleming; 

Skid Resistance of Tar Road Surfaces, by G. E. Martin; 

Best Practice in the Achievement of Non-Skid Asphalt Surfaces, by 
B. E. Gray; 


Psychological Tests of Drivers, by W. A. Van Duzer; 


Rubber Tires and Concrete Road 


Progress in Study of Drunken Driving, by Burton W. Marsh; 

Motor Vehicle Speed Studies, by W. G. Eliot; 

Brakes, by H. C. Dickinson; 

Report of Subcommittee on Traffic Regulation in Municipalities, by 
W. S. Canning; 


Relation of Highway Lighting to Highway Accidents, contributed 


Arnold H. Vey; 

Effectiveness of Various Highway Signs, by H 
Volk; and 

A Study of Traffic Capacity, by B. D. Greenshields. 


by 


F. Janda and W. N. 


Report of the Massachusetts Highway Accident Survey 


Published by the Massachusetts Institute of Technology, Cambridge, 
Mass., 1935; 117 pp. [F-4] 

This survey was organized in December, 1933, under the supervision 
of the Massachusetts Institute of Technology and operated as a project 
of the Civil Works Administration and later of the Emergency Relief 
Administration. 

During the course of the Survey a mass of data was accumulated. 
The tabulations and recapitulations of these studies were assembled in 
ten or more voluminous reports. About 200 such reports were com- 
piled and sent out to the municipalities. 

The present volume consists of abstracts and resumes of these re- 
ports. Only the facts and conclusions of general interest have been 
included. 


(Continued on page 50) 
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GOODYEAR RIMS 
K-28 Demountable Type—“L” Disc Wheel Type 


The only Rims that are practical in all sizes 


oo 
OWG. NO-803522! 





1. Spread rim base sideways 
by inserting tool under split 
as shown. Apply tire, valve 
pointing upward. 


1. Insert ordinary tool into 
ring notch and pry off. 


FOR TRUCKS, BUSES, TRAILERS 


The only truck rims that are commercially 
practical in all sizes, the Goodyear K-28, or 
Type “L” whether the size is 5” or 11”. Incor- 
porating the Fundamentals of Sound Rim 
Construction. 


STRENGTH —Both the base and the side ring 

are hot rolled to correct contour, 
with metal distributed to give maximum strength 
at points of greatest stress. 


SAFETY —The side ring fills the gutter of the 

rimandismechanically lockedin place 
— assembles in only one way — reducing the danger 
of accidents resulting from incorrect application. 


EASY OPERATION “weve tc operate ene 
Goodyear rims. A heavy screw driver is all that is 


required to do the job. Nothing new to learn about 
mounting a tire. 


SIMPLE DESIGN —Only two rugged pieces, 
hot rolled to correct 

contour. 
THE GOODYEAR TIRE & RUBBER COMPANY, INC., AKRON, OHIO 


2. Apply ring starting at one 
end of base as shown. 


2. Drop tire onto rim. 


3. Stand on ring section, near 
valve, to hook rim base and 
ring together. Walk around 
rim, jolting if necessary. 


os 


3. Start one end of side ring 


in gutter. 


4. Remove tool from split in 
rim base. Close rim with a 
gentle blow from same tool. 


4. Finish the job with the 


pressure of your heel and the 
same ordinary tool. 





IF IT WERE YOU WHO CHANGED THE TIRES, YOU WOULD SPECIFY GOODYEAR RIMS ON EVERY TRUCK 


GOOD* YEAR RIMS 
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DARDELET 


THE 


SELF-LOCKING 
SCREW THREAD 














SELF-LOCKING SET SCREWS 


HE most simple, effective and economical method 

to hold permanently and securely any type of set 

screw, employs the Dardelet Self-Locking Screw 
Thread. The tapered faces of the Dardelet Thread assemble 
with a free fit and, upon contacting the work, the set screw 
is wedged into place with tremendous force, equal to the 
elastic value of the tapped material. 


Ranging in applications from delicately balanced high 
speed reciprocating refrigerant compressors to use in 
pumps and internal combustion engines even to heavily 
vibrating agricultural machinery, Dardelet makes possible 
design economies never before realized. 


The Dardelet threaded set screw, whether headed or hollow 
type, automatically locks perfectly when the point of the 
screw comes under pressure which compressive force posi- 
tively wedges the locking surfaces. That is why during the 
year 1935, the problem of vibration-loosened set screws 
has been solved in many plants throughout the country by 
the use of the Dardelet Self-Locking Thread. 


Send for Bulletin No. 5, also our new Dardelet Tap Bulletin 
and new list of Dardelet Set Screw Manufacturers. 


DARDELET THREADLOCK 
CORPORATION 


120 Broadway New York, N. Y. 


Chicago Office Detroit Office 
205 W. Wacker Drive 424 Book Bidg. 


Chicago, Ill. Detroit, Mich. 
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Le Probleme de lEclairage des Routes a Grand Trafic 
By Jacques Thomas. Published in Le Génie Ciwil, Nov. 9, 1935, 


p. 446. [F-4] 

Highway illumination was the subject of the experimental investiga- 
tion here described, in which various types of fixture, lamp and 
methods of installation were tested by observation, photometric measure- 
ments and photographs. A specific object was to compare the per- 
formance of incandescent and sodium-vapor lamps. Statistics are pre- 


I 


sented on the accident reduction due to proper highway illumination. 


MATERIAL 


Le Magnesium et les Alliages Ultra-Légers 
By Paul Bastien. Published in La Technique Moderne, Nov. 1, 1935, 
p. 701. [G-1] 
Magnesium and its light-alloys are treated extensively under the 
following headings: sources and methods of extraction, physical and 


chemical properties of magnesium; currently-used alloy types, their 
casting, machining and practical application. 
Book of A.S.T.M. Tentative Standards, 1935 
Published by American Society for Testing Materials, Philadelphia, 
Pa., 1935; 1591 pp. G-3] 
The Book of A.S.T.M. Tentative Standards is issued annually. The 


1935 book contains 290 tentative specifications, methods of testing, 
definitions of terms and recommended practices covering materials 


engineering and the allied testing field. 
MISCELLANEOUS 
Automobiltechnisches Handbuch Erganzungsband 
Edited by Richard Bussien. Published by M. Krayn, Berlin, Germany. 
236 pp.; illustrated. H-1] 


This supplement to the Automobile Engineering Handbook is de- 
signed to present the new developments since the publication of the 
original comprehensive volume, which appeared in 1931 and is now 
in its 13th edition. Particularly stressed is the movement toward the use 
of domestic materials, notably fuels of German origin. Dynamic 
strength testing of materials, automotive uses of rubber, automotive 
Diesels, independent-wheel suspension and front-wheel drive are among 
the topics on which interest has been recently concentrated. 


Les Autorails: Doctrine Générale de leur Emploi et de leur 
Constitution 


By Victor Nicolet. Published in Le Génie Civil, Nov. 23, p. 484 
and Nov. 30, 1935, p. 513. {H-1] 

The general theory underlying the utilization and design of rail- 
cars is the theme of the author, a prominent official in the French 
railway system. Specific information on the usage extent of railcars 
in France and on their design and performance is given. 


ATZ-Beihefte, 1. Sammelband. 


Published by the Franckh’sche Verlagshandlung, Stuttgart, Germany. 
44 pp., 85 illustrations. H-1] 


To provide a place for the publication of reports of research in 
the automotive field, carried out in university and private laboratories, 
is the object of this supplement to Automobiltechnische Zeitschrift. 
Such reports, being too long for a periodical and of too limited appeal 
to justify a book, would otherwise fail to reach publication. These 
supplements will appear from time to time. This first issue contains 
three reports, dealing respectively with fuel injection in Diesel engines, 
scavenging of two-stroke cycle engines and the interaction of forces 
between wheel and road. 


L’Encyclopédie de VElectricité Automobile 


By Henry Lanoy. Published by Auto-Volt, Paris, Fran 
513 illustrations. 


238 pp; 
[H-1] 

The electrical system of the automobile, like the nervous system of the 
human organism to which the author compares it, has an all-pervading 
and vital importance. In this encyclopedia, intended primarily for the 
use of automotive electricians, the fundamental theory of each electrical 
organ is set forth; its function and operation explained; its installation, 
connections and the main points of its production are described. Testing 
and service methods and the use of electricity in Diesel-engined vehicles 
are also discussed. The numerous illustrations include pictures of individ- 
ual parts and wiring diagrams. 


(Concluded on page 52) 
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3 Award Winners 
give you this tip 



































Oo “/ Ard! 












steer Pward 


MOTOR TRANSIT CO. — Jacksonville, 
Fla., Highest Class ‘tA’ Silver Award. 
Serving Jacksonville with a fleet of 65 
coaches averaging 38.6 months in service. 
During this period, Motor Transit Com- 
pany cut its costs nearly Yc per mile. 


% Annual Gold and Silver 
Awards made by the publication, 
Bus Transportation, for outstand- 
ing maintenance and operating 
efficiency among Bus Fleet 
Operators all over the country. 





ATLANTIC GREYHOUND LINES—Charleston, 
W. Va., 1935 Gold Award. Operating high-speed 
service in 11 Southern Atlantic States . . . in 
temperatures ranging from 100 in the shade to 
10 degrees below zero. 





Ntheor ‘Award 


OSHKOSH CITY LINES—Oshkosh, Wis., 
Highest Class “‘B’’ Silver Award. Operat- 
ing coaches in a climate that gets down to 
30 below zero. After 19 months of severe 
service, this fleet averages 1.06 more miles 
per gallon than when new. 


These records ... made by Bus operators 
... point to new economies... for Trucks 


When these awards were announced, 
the check-up of the equipment used by 
these bus operators showed this impor- 
tant fact: All of these winners used 
the same brand of petro- 
leum products — Texaco - 


TEXACO 


in their buses. 
You, too, will get the same 
prize-winning performance, 


and low maintenance cost, with these 
products in your TRUCKS. 

Write to The Texas Company and we 
will send a Texaco representative to 
tell you more about these records and 
about Texaco Products. 


THE TEXAS COMPANY 
135 East 42nd Street . New York City 


Nation-wide distribution facilities assure prompt delivery 


TEXACO Bus & Truck Lubricants 











S. A. E. 





for Any Type or 
Size of Engine 


Requirement 


Newly developed and perfected scien- 
tific instruments, upon which basic 
patents are now pending, enable Hoof 
to measure torque of the butterfly valve 
and to perfect spring calibration 
WITHIN A FEW HOURS’ TIME. 


**Cut and try”’ methods are thus obso- 
leted .. . offering you great savings in 
personnel time and efficiency. 


Hoof’s new cantilever spring construc- 
tion makes governor regulation pos- 
sible within 5%... for dynamometer 
samples, automotive and industrial 
engines; and the original samples can 
be reproduced exactly in any quantity 
desired 


Patents, manufacturing facilities and 
financial resources of the Hoof organ- 
ization invite the most serious inves- 
tigation and consideration. 


HOOF PRODUCTS CO. 
162 N. FRANKLIN ST. 


CHICAGO, ILL. 


JOURNAL 
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Psychologische Untersuchung iiber den Zeitlichen Verlauf der 
Einfliisse des Niederen Luftdrucks 


By Yenziro Awadi and Tuneo Toyohara. Report of the Aeronautical 
Research Institute, Tokyo Imperial University No. 124. Published by 
the Tokyo Imperial University, Tokyo, Japan. 16 pp. [H-3] 

The object of the investigation here reported was to show the fluctua- 
tion, with time, of the psychological effects of oxygen-poor air, as evi- 
denced in the process of acclimatization and to determination the 
length of time necessary for a test of a subject’s ability to withstand low 
air pressure. 


PASSENGER-CAR 


Die Konstruktionsrichtlinien des Deutschen und des Amerikan- 
ischen Kraftwagenbaues 


By C. Loewel. Published in Automobiltechnische Zeitschrift, Nov. 10, 


1935, Pp. 529. [L-1] 
An entire absence, among American cars, of the small engine, which 
in Germany equips 62 per cent of the total models, is the most 


striking difference between cars of the two countries brought out in this 
comparison. While this decided difference exists between the cars of 
the cheapest class, American and German cars of the medium size 
type are said to resemble each other more closely. 


Voitures “SIA” a Deux Places 


Published in Journal de la Société des Ingénieurs de l’ Automobile, 
November, 1935, p. 372. [L-1] 

Illustrations and specifications of designs submitted in the French 
Society of Automotive Engineers contest for a low-cost, two-seated auto- 
mobile are here presented. 


Schwingungen von Kraftfahrzeugen 
By E. Rausch. Published in Automobhiltechnische Zeitschrift, Dec. 1 
1935, p. 580. [L-4] 


A method of calculating vibration characteristics and vibration stresses 
of automotive vehicles is here developed. 
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About Highway Safety 
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4 mt 
By Miller McClintoek, ~ 


eis Aion ake! ginecrs Can Do 


» te 


Director, Bureau for Street Traffic Reseatch; Harvard University 


HE automotive engineering profession is the result of 

revolutionary changes as fundamental as any which 

have been witnessed by civilization. The introduction 
of the motor vehicle and its development in this country into 
an almost universal mechanism for individual and commodity 
transportation may well be described as the “automotive 
revolution”. 

There is only one other mechanical development in history 
which is of comparable social and economic significance. This 
is the so-called “industrial revolution” which had its fountain- 
head in England in the early years of the nineteenth century. 
The industrial revolution was the application of power to the 
processes of production. The automotive revolution was the 
application of power to the individual units of distribution. 
Together, they have resulted in an almost complete mechani- 
zation of the system of production and distribution. 

It is only by viewing the automotive problem in these 
broader aspects that we can obtain. a proper perspective of its 
significance. 

The industrial revolution created the industrial engineer, 
the production expert and, most important of all, modern 
management. The automotive revolution has brought into 
being the automotive engineer, transport management, the 
modern highway engineer and the traffic control engineer and 
administrator. 

At the present time the approach to a relief or solution of 
the traffic problem is very greatly confused. Scores of organi- 
zations and many thousands of individuals feel a call, at best 
because of the sincerity of their intentions or, at worst, because 
they see in public interest in traffic matters an opportunity to 
promote their own prestige, to rush forth with programs 
and panaceas. It is certainly the duty of each individual to 
play his appropriate part and, similarly, it is the responsibility 
of each organization or profession to make those contribu 
tions which it is most capable of perfecting. The S.A.E., | 
believe, has quite properly set up a committee organization 
which is functioning competently in helping to solve those 


[This paper was presented at the Annual Meeting of the Society, Detroit, 
Mich., Jan. 14, 1936.] 
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portions of this general problem which fall within the natural 
boundaries of the activities of a professional society such as 
the S.A.E. On some phases of the problem, for example, the 
automotive engineer probably can make his contribution bet- 
ter as an individual citizen working with existing safety 
organizations than he can by trying to function through the 
technical or professional society of which he is a member. 
With this moderate word of warning, let us see in what man- 


AYING bare the inescapable interlock- 
ing of the vehicle, the driver and sur- 
rounding highway conditions in any sound 
approach to traffic safety, Miller McClintock 
says that automotive engineers can 


1. Help to reduce confused thinking 
about accident causes and cures; 

2. Continue to produce vehicles, so 
suited to the physical and mental capac- 


ities of drivers, as to give safe and efficient 
service ; 


3. Work for better understanding of 
the relation between operating conditions 
and the control and discipline of drivers; 


4. Exert a constructive influence as in- 
dividual citizens in the work of existing 
safety organizations. 


An S.A.E. member himself, this famous 
traffic expert brings together in this brief 
article the essence of 15 years of practical 
experience in improving traffic safety in the 
most important cities of the United States. 
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ner the profession which you represent can best play its part 
without causing confusion through impinging upon the tunc- 
tions of others. Your professional activities cover a broad 
range but they are all related to the vehicle, its design, con- 
struction, maintenance and operation. 

Automotive engineers have the responsibility of producing 
vehicles so adjusted to their operating conditions, including 
the physical condition of the roadbed and the mental and 
physical capacities of the operator, that they will render et- 
ficient and safe service. Any intelligent view of the whole 
trafic complex, with its three factors of vehicle, roadbed and 
driver, gives us reason to be proud of the accomplishments 
of the automotive engineer. Unquestionably, the vehicle of 
today is far superior in efficiency and safety to the other two 
factors. 

The problem of balance between the three factors goes far 
deeper than a matter of technical detail. The real question is 
one of basic principle. There appears to be a tendency on 
the part of many to believe that current traffic difficulties 
arise from a lack of balance between the capacities of the 
vehicle, the roadway and the operator. In this conclusion, 
anyone might concur. Their approach to the solution, how- 
ever, raises a very definite issue. They select the capacity of 
speed, possessed by the motor vehicle, as the sole cause of 
accidents and urge that the problem be solved by a destruc- 
tion or limitation of speed potential, which is the very essence 
of the utility of the automotive vehicle. 

This approach to the problem disregards the possibility of 
balancing the equation by the improvement of operating con- 
ditions and a better control and discipline of the operator, 
himself. This issue is emphasized because it is going to be 
the most mooted question in traffic control problems. Upon 
its intelligent solution depends, to no small extent, the future 
of automotive transportation in this country and, perhaps, 
throughout the world. It is a problem well within the range 
of the immediate interest of the automotive engineer, for 
upon its solution will depend the future of his professional 
activities. He will either be permitted to continue to build 
maximum flexibility and capacity into his product and to 
operate it with efficiency under such rational controls as may 
be required by the exigencies of the situation or he will be 
confronted with arbitrary limitations upon efficiency as a 
substitute for a clear solution of the faults of the roadway 
and the operator. 


Traffic is Problem in Physics 


In a very real sense, the solution of the traffic problem and 
the trend of development of automotive transportation de- 
pends upon our capacity to create conditions under which the 
inherent speed potentials of automobiles may be used ef- 
ficiently and safely. Essentially, it is a problem in physics— 
one of moving masses in such a manner that frictions and 
conflicts will not result. 

Depriving automotive vehicles of their ability to move rap- 
idly—their greatest asset—would be as illogical and irrational 
as dulling the cutting edges of al/ knives for the benefit of 
the few people who are incapable of using properly these in- 
dispensable tools. 

First, let us consider speed in connection with congestion. 
Congestion is too little speed, a thwarting of the free and 
unhampered use of that capacity for rapidity of movement 
which man has found so useful in the automobile. The ques- 
tion is sometimes asked, more it is feared as a charge against 
the automotive engineer than in a spirit of seeking knowledge, 
“Why is it necessary to build vehicles with speed capacities 
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of eighty or more miles per hour?” Every engineer knows 
the answer. It is only by building in strength and power 
for high maximum speeds that the vehicle may operate with 
security, efficiency and lack of strain at normal cruising 
speeds. One must admit, however, that the issue has been 
sadly clouded by the too frequent publicity which implies 
that maximum speeds are of importance in themselves. 

The American people have vehicles possessing compara- 
tively high speed potentials. Congestion robs them of a sub- 
stantial part of their capital investment. Generalizations are 
dangerous but throughout the country overall speeds in urban 
areas rarely average in excess of 20 m.p.h., and in many of 
the larger cities the average is far lower. Except for a few 
heavy rural routes, serious congestion is largely a city problem. 
Urban congestion, however, has a very serious effect on long 
interurban operations. 


Congestion Prevents Efficient Use 

Congestion is the lower end of the speed problem. Until 
it is solved the motor vehicle will never be able to deliver 
more than a fraction of its service to society. Without traffic 
control, our city streets would be stagnated, nothing would 
move. There are, however, very definite limitations on the ca- 
pacities of traffic control. The problem lies in a basic malad- 
justment of horse and wagon streets to the requirements of 
automotive transportation. The demand for congestion relief 
is not a demand for high or excessive speeds. It is merely an 
economic need for safe conditions of freedom which will 
permit a more reasonable and adequate utilization on already 
existing automotive capacities. 

If congestion preserved safety, it would have some merit 
and, assuredly, would be more tolerable. It does not, how- 
ever, for such nominal speed of movement as is currently 
achieved is obtained only at an appalling loss of lite, limb 
and property. This leads, naturally, to a consideration of 
speed in relation to the accident problem. It is one of the 
most discussed, and at the same time, one of the least under- 
stood factors in the traffic problem. 

Speed alone never caused an accident but it becomes a 
factor and often the prime factor in the severity of an acci- 
dent when moving bodies are so positioned that they may 
come into contact. 

This leads to an apparently paradoxical statement: Speed is 
the conditioning factor in all traffic accidents. Without speed 
there could be no impact and, therefore, no injury. It is not 
speed per se which causes the accident. It is speed in the 
presence of conditions which causes conflicts. With higher 
and higher speeds the serious potentials of each conflict 
increase. 

It is quite proper that public officials should place restraints 
upon the use of speed under conditions which experience has 
proved to be productive of hazards. It should be pointed 
out, however, that these restraints are distinctly negative in 
character and that they do not approach a constructive solu- 
tion of the accident problem. The great majority of current 
fatal, non-fatal and property damage accidents result from 
speeds which are below any speed limits which would appear 
reasonable or tolerable. Statistical evidence, though inade- 
quate, indicates that not more than six or seven per cent of 
fatal accidents can be attributed to speeds of more than 50 
m.p.h. A rigid physical limitation of speed to 50 m.p.h. 
would affect only a small proportion of even these accidents. 
Most of them would have proved equally fatal at lesser 
speeds. 

Please do not interpret anything in this paper as an appeal 
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for higher or unlimited maximum speeds, either in vehicle 
capacities or in law. What is required is an opportunity for 
higher average speeds but only under such conditions as will 
result in commensurate safety and efficiency. Speed restric- 
tions alone dodge the issue, can never touch more than a 
small fraction ot the accident problem, and fail to take any 
constructive action against the conditions which cause speed 
to be dangerous. These conditions must be met and solved if 
we are to have a balanced system of automotive transpor- 
tation. 

These conditioning factors may be classified under three 
general headings, the vehicle, the roadway, and the operator. 
A failure of one of these factors, under unfavorable conditions, 
causes hazard. A detailed discussion of the methods which 
may be used to safely condition these factors is beyond the 
scope of this paper. For brevity these may be combined in 
one proposition expressing the basic cause of all accidents 
as follows: All accidents are caused by the failure or inability 
of an operator (including pedestrians ) to position himselt 
with respect to time and space so as to avoid conflict with any 
other person or thing. 

Let us first consider the human factor in this proposition. 
To lack of ability, attention or judgment on the part of the 
driver must be attributed by far the great majority of the 
causes of accidents. It is interesting to note that this same 
situation is true in connection with aviation with due con- 
sideration to the danger of the elements and the relative lack 
of perfection in the operating unit itself. It is not, however, 
true in railroading, where the exercise of fatally bad judgment 
is largely made impossible through automatic protective 
devices. 

In viewing current accident figures, it is easy to be misled 
into a feeling that most drivers are poor drivers. The reverse 
is true. By far the great majority of drivers are very good 
drivers. If this were not the case the accident situation would 
be far more severe. Much is yet to be done, however, in 
creating a set of conventions for driving similar to those 
which control and make tolerable other types of human rela- 
tionships. This development is proceeding and it seems 
inevitable that mankind will be able to adjust himself to this 
environmental condition as he has to many others of com- 
parable complexity. 

The automotive engineer, in so far as he is concerned with 
transport problems, has already made great contributions 
toward expediting this process of adjustment. Attention is 
called to the fact that only a few years ago the truck driver 
was the demon of the highway. This was not due to the fact 
that he was more reckless or less considerate than other 
drivers but rather to the fact that the relative size of his 
vehicle gave him an advantage over operators of smaller ve- 
hicles. Note the change today. The truck driver is the out- 
standing “gentleman of the highway.” He has been taught 
good highway manners and he in turn is teaching others. 
This development has been marked by substantial accident 
reductions in large fleet operations. 

The failure or inability of an operator to avoid conflicts is 
not necessarily a human fault. It may result from a me- 
chanical failure or inadequacy in the vehicle. This is a prob- 
lem directly within the jurisdiction of automotive engineers. 
The degree to which this responsibility has been fulfilled is 
evidenced by the fact that mechanical failures cause only a 
small percentage of current accidents. Of course, the job is 
not done. Designers must continue to strive for even greater 
perfection. Their most important task is probably the design 


of cars which will longer retain the safety factors which are 
built into them, with minimum of care and maintenance on 
the part of the owner. Builders will continue to seek and 
use in increasingly better ways the physical materials with 
which the intent of the designer is given practical effect. 
Transport operators should have as a basic ethical principle 
of their profession that no vehicle shall ever be permitted to 
go forth upon the highway in other than safe condition. 

All accidents are caused by one of four types of conflict. 
They are medial conflict, marginal conflict, intersectional 
conflict, and internal stream conflict. Failure or inability of 
the operator to avoid these conflicts is the sole cause of acci 
dents. It is, likewise, the sole cause of congestion. If the 
conflict takes place under comparatively open conditions with 
relatively high velocity, we have an accident. If the conflict 
takes place under crowded conditions with relatively low 
velocity, we have congestion. 


McClintock Says— 





Dr. Miller McClintock 


Unquestionably the vehicle of today is 
superior to roads and drivers in efficiency 
and safety. 

* ok x 

Depriving automotive vehicles of their 
ability to move rapidly—their greatest 
asset—would be as illogical and irrational 
as dulling all knives. 

a. a. 





The truck driver is the outstanding 
“ventleman of the highway.” 
- ee 


Throughout the country overall speeds 
in urban areas rarely average in excess of 
20 m.p.h. 

-_— 

By far the great majority of drivers are 
very good drivers. 

S *-< 

The traffic problem lies in a basic mal- 
adjustment of horse and wagon streets to the 
requirements of automotive transportation. 

e S28 

The great majority of accidents result 
from speeds which are far below any speed 
limit which would appear reasonable or 
tolerable. 
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A full understanding of the basic causal conflicts requires 
some explanation. Medial conflict is that which takes place 
through overlapping of the paths of vehicles moving in op- 
posite directions. It is designated as medial conflict because 
it is between the opposed movements. It is the cause of 
head-on collisions, which are of the most fatal type, and is 
the prime cause of most side-swipe collisions, which result 
from a driver’s too hasty attempt to avoid a medial conflict. 
The effect of medial conflict on congestion is illustrated where 
vehicles awaiting a “go” signal at an intersection pull out and 
form additional lanes so that when traffic begins to move, the 
intersection cannot accommodate the surplus demands. The 
painted center line in the highway is merely a means of as- 
sisting operators in avoiding medial conflict by a marking of 
the boundary of the movements. From the standpoint of 
highway design, a permanent solution of serious medial con- 
flict is to be found in a complete physical separation of op- 
posed movements. 


Marginal Conflict 


Marginal conflict is that which takes place between moving 
vehicles and conditions along the outer edge of the roadway. 
It is illustrated by collisions with parked vehicles, with bridge 
abutments, impingement upon soft shoulders or merely re- 
sults from running off the roadway. Marginal friction adds 
to congestion under crowded conditions by necessitating a 
slow rate of movement to avoid collisions and by creating 
eddies in the traffic flow. Under urban conditions, marginal 
conflicts result primarily from the use of operating lanes or 
lanes adjacent to operating lanes for parking or similar service 
purposes. From the design standpoint the relief lies in keep- 
ing operating lanes entirely free from service operation. 

Intersectional conflict is that which takes place when two 
or more traffic streams cross each other’s paths on the same 
plane. It is the cause of a large proportion of collisions be- 
tween vehicles, and between vehicles and pedestrians. It is 
the prime cause of congestion in urban areas. Traffic control 
attempts to reduce intersectional conflict by alternating the 
intersecting movements. On it we must depend in the future 
for the regulating of the great majority of our intersections. 
Its capacity is limited, however, and its results though toler- 
able are highly inefficient. For major routes both in urban 
and rural areas complete and continuous separation of grade 
is strongly indicated. This may be accomplished by raising 
or depressing the major route, or, in part, by selecting a 
right-of-way with few intersections. Please note that the 
merit of a by-pass route from the traffic viewpoint is not that 
it is out in the country, but that being there it has fewer 
intersections, and that such as it does have are of less traffic 
importance. The merit of a rotary traffic circle lies in the fact 
that it eliminates medial conflict by making traffic go in one 
direction, and that it converts grave intersectional conflict into 
the less serious type of internal stream conflict. 

Internal stream conflict is the fourth type of conflict caus- 
ing traffic accidents and congestion. It results from a lack of 
homogeneity in the characteristics of units composing a traffic 
stream. It is due primarily to differentials in operating speed. 


If a completely saturated traffic stream were started in mo-. 


tion with each unit traveling at the same speed and in perfect 
alignment, there could be no conflicts within the stream be- 
cause there could be no contact nor interference between the 
units composing the stream. This is an ideal which cannot 
be achieved but we should strive to create conditions which 
make an approach to it possible. 
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It will be observed that the principal problem here, from 
the safety standpoint, is relative and not positive speed. The 
importance of relative speed is emphasized if we assume 
vehicle “A” traveling at 10 m.p.h. is overtaken and struck by 
vehcle “B” traveling at 40 m.p.h. The force of the impact is 
in terms of 30 m.p.h. velocity, or approximately as great as 
though vehicle “A” had been motionless and vehicle “B” 
had struck it at 30 m.p.h. The situation is summarized by 
a statement of an early racing driver and keen observer of 
trafic conditions: “I would consider it safer to drive at 
20 m.p.h. over the average speed on a highway than to drive 
at 20 m.p.h. under the average speed.” 

Internal stream friction causes congestion because a slower 
moving vehicle completely blocks a faster moving vehicle 
overtaking it in the same lane. A train of overtaking vehicles 
will be formed behind such a slow moving vehicle unless 
room for passing is available. Such passing forms irregulari- 
ties and eddies in the traffic stream just as a dragging log 
forms similar eddies in a flume. 

From a physical standpoint the remedy indicated is the 
provision of an adequate number of lanes to permit a normal 
segregation of units with varying operating speeds. Func- 
tionally, the least width of roadway capable of answering the 
basic requirements of traffic flow is four lanes, giving an op- 
portunity for a rough division of fast and slow vehicles in 
each direction without the necessity for either stream to create 
medial friction through impingement upon the opposed 
stream. A more ideal solution is a complete segregation of 
commercial and passenger car operation. The provision of 
deceleration lanes upon the approach to exits and a similar 
provision of acceleration lanes for entries should be standard 
design for important trunk routes. 

An analysis of the four basic conflicts, which cause accidents 
and congestion, leads naturally to an attempt to define a 
physical roadway structure which eliminates or reduces their 
importance. For convenience this structure is called a “Lim- 
ited Way” in view of its functional ability to place limitations 
upon the occurrence of conflicts or to limit the severity of 
those which do occur. 


“Limited Way” Defined 


A Limited Way is a roadway for motor vehicles in which 
there is a complete physical separation of opposed streams; 
the lanes of which are reserved exclusively for operation; 
which has no grade crossing for any type of intersectional 
trafic; and which provides a sufficient number of lanes for 
segregation of fast and slow vehicles including the provision 
of deceleration and acceleration lanes. 

These conflicts and their remedies have been described in 
some detail not because the problem of highway design lies 
within your province but because it is hoped that a fuller 
understanding of the basic problems may guide your own 
particular functions. 

As a professional organization, the S.A.E. has much to 
contribute to the solution of the problem of traffic accidents 
and congestion. The vehicle, its design, construction and 
maintenance is the special responsibility of its membership. 
It is inevitable that the Society’s contributions will be greater 
if it concentrates on its own job, just as it is true that adminis- 
trators, educators, highway engineers and builders, and traffic 
engineers have their own special and logical functions. From 
coordination of these efforts we will eventually achieve a bal- 
anced automotive transportation system with reasonable ef- 
ficiency and with reasonable safety. 
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Summer 


WHEN ?—May 31 to June 5 


Meeting 


WHERE ?—White Sulphur Springs, 


at The Greenbrier 


What ????? 


A closed Session—Something new! Reporters barred 


and ideas bared. The chairman—you all know him, 


and you'll get a thrill when your program, arriving 
by mail, brings you his name. 


There is more to be said about frames, and 
you will learn what it is at the Chassis Session. 


The Aircraft Engine 


{etivity is 
planning a fuel session. 


State legislators, as well as automotive engineers, 
are saying plenty these days about motor-truck design 
development—and George Hook will tell you what! 


Oil Oiliness and Oil Stability will 
receive concentrated attention at a 
conference session, 


Decibels will get their share of attention when 
three authors will focus their papers on noise 
and noise insulation. 


Diesel Operation and Diesel Cool- 
ing will share the program of the 
Diesel Activity. 


Papers on the creation of a body today and 
safety in body design will have widespread 
appeal. 


Symposiums always attract—and the one 
planned by the Fuels and Lubricants Activity on 
combustion characteristics promises to be a 
great one. 


C. R. Paton, H. T. Woolson and H. T. Youngren 
have sharpened their pencils to give Walter Fishleigh 
comments to combine with his own when he makes 
an analysis of the “future car” papers presented at 
the Annual Meeting last January. 


Play safe and attend the Safety 
Session! Something startling is in 
store. 


H. Wood, Rolls Royce, Ltd., will bring a paper from 
London on liquid-cooled aircraft engines; and an- 
other author from overseas may give a second air- 
craft engine paper. 


Vetal aircraft 
come to the fore. 


construction will 


Plan to enter the Driving Safety 
contest. Details later. 


Committee meetings will be scheduled so as not 
to conflict with engineering sessions—or golf. 


A complete program will be mailed to you 


soon—and we will tell you more in the May 
issue. 
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Dr. George W. Lewis, director of aero- 
nautical research, National Advisory Committee 
for Aeronautics, in speaking at a meeting of 
the Institute of the Aeronautical Sciences in 
New York, March 3, stated that with present 
design of wings airplanes will be limited to a 
speed of about 575 m.p.h. At this speed, he 
explained, the sustaining flow of air over the 
wing suddenly breaks away in a shock wave and 
the airplane loses all of its lift. 


C. E. Stryker, former chief engineer of 
the Fansteel Metallurgical Corp. of North Chi- 
cago, Ill., is now associated with McKinsey, 
Wellington & Co., management engineers, in 
thei- Chicago office. 

S. G. Baits has been elected first vice-presi- 
dent and assistant general manager of the Hud- 
son Motor Car Co. 

H. M. Northrup, chief engineer of Hud- 
son, has been made a member of the board of 
directors. 


Col. Frederick W. Miller, formerly as- 
sistant general manager of Collins & Aikman 
of Canada, Ltd., Farnham, Quebec, has been 
appointed general manager of that company. 


Robert E. Townsley, United States Quar- 
termaster Corps, has been transferred from 
the Holabird Quartermaster Depot, Baltimore, 
to Fort George G. Meade, Md. 


Albert W. Patterson has joined the Curtiss 
Acroplane and Motor Co., Buffalo, as drafts- 
man. 

Thornton R. Stenberg recently was ap- 


pointed chief engineer of the Marshall Asbestos 
Corp., Troy, N. Y. Mr. Stenberg is author of 


T. R. Stenberg 
Heads Marshall 


Engineering 





the reference book, “Brake Linings”, and has 
done considerable development and experimental 
work on brake linings and brake testing equip- 
ment. 


Thomas J. Litle, it., spent a good part 
of February in Ottawa, Canada, where he had 
been retained as engineering counsel in a three- 
cornered case before the Exchequer Court. The 
case concerned the invention of the now uni- 
versally used conical nave, metal spoke auto- 
mobile wheel. 


S.. Be Bradley has been appointed sales 
manager of the Ross Gear and Tool Co., 
Lafayette, Ind. Mr. Bradley has been identified 
with the Ross sales organization for more than 
18 years, with headquarters in Cleveland for the 
greater part of that period. 
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Joseph A. Anglada has announced that 
due to the completion of research and develop- 
ment work, upon which he has been engaged 
for a number of years, he is reestablishing his 
practice as engineering consultant. 


H. E. Derr, a, has been elected presi- 
dent of the New American Products Co., Plain- 
field, N. J. He was formerly New York dis- 
trict manager of the Acme Motor Truck Co. 


Alex Taub, development engineer, Chevro- 
let Motor Co., is in England to confer with 
european engineers of the General Motors 
Corp. 


A. M. Steever has been appointed super 
intendent of the Columbia Steel Co.’s manu- 
facturing plant at Chicago Heights, Ill. Mr. 
Steever was previously associated with the Lind- 
berg Steel Treating Co. and the Lindberg 
Engineering Co. He retains his directorship 
in the latter company. 


Dr. Alexander Klemzin, professor of aero- 
nautic engineering, Daniel Guggenheim School 
of Aeronautics, is directing a six-months’ labora- 


Alex. Klemin 


Eliminate 
One of Three? 





tory and wind-tunnel study of the practicability 
of eliminating one of the airplane's three con- 
trols, which has been undertaken by the Gug- 
genheim school. 

Dr. Klemin recently spoke at the dinner 
sponsored by the Electrochemical Society in 
memory of Charles Martin Hall on the oc- 
casion of the soth Anniversary of his discovery 
of the electrolytic process of producing alumi- 
num. 


Harry Cecil Heays, formerly of the trans- 
portation department of the New Zealand gov- 
ernment, has been transferred to the depart- 
ment of scientific and industrial research where 
he will serve as engineer. 


A. Vance Howe, formerly assistant district 
manager, Chicago, Bendix-Westinghouse Auto- 
motive Air Brake Co., has been transferred to 
Detroit where he is assistant district manager 
of the Central district, with headquarters in 
Detroit. 


J. E. Pad gett, Spicer vice-president, sailed 
for Europe on March 25. He will visit England 
and France and return about May tr. 


Lieut. Douglas G. Pamplin, U. S. Army, 
Coast Artillery Corps, has been transferred 
from Fort Crockett, Texas, to Fort Mills, 
Corregidor, Philippine Islands. 


Joseph Geschelin, Detroit technical editor, 
Chilton Publications, will address the semi- 
annual meeting of the National Petroleum As- 
sociation at Cleveland, April 16-17. 
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H. J. Carmichael 
G.M. of G.M. in Canada 


H. |]. Carmichael became vice-president 
and general manager of General Motors of 
Canada, Ltd., on March 1, succeeding H. A. 
Brown, resigned. 

Prior to his retirement Mr. Brown had been 
vice-president and general manager of | this 
company since 1927. 

Mr. Carmichael has been a manufacturing 
executive for nearly 25 years and for most of 
that time with General Motors. He was for- 
merly president and general manager of Mc- 
Kinnon’s, Ltd., a General Motors subsidiary. 


H. L. Bill has joined the executive staff of 
the Bendix Aviation Corp. He will make his 
headquarters at the Pioneer Instrument Co., 
Brooklyn, N. Y. For the past 13 years Mr. 
Bill has been vice-president and general man- 
ager of the Owen Dyneto Corp. 

R. B. Woolsteen has joined the Pullman- 
Standard Car Manufacturing Co., Chicago, as 
layout draftsman and designer. He was pre- 
viously layout draftsman with the Caterpillar 
Tractor Co. 


Carl Tiedemann is now layout draftsman 
with the Douglas Aircraft Co., Santa Monica, 
Calif. He was formerly aeronautical engineer 
with the Kinner Airplane and Motor Corp. 


Benjamin ]. Cleaver is now handling spe- 
cial assignments in the chief engineer's office, 
General Motors Truck Corp. He was previously 
contact engineer with the same company. 


Donald L. Bower, U. S. Engineer's Of- 
fice, has been transferred from the New York- 
Pennsylvania Flood Control Survey to the 
Denison Dam Survey with headquarters at 
Sherman, Texas. 


Charles H. Dolan II recent 
vice-president of The Intercontinent Corp., New 
York. He was previously assistant technical 
adviser, United States Senate, and practiced as 
consulting air transportation engineer with an 
office in Washington. 


George D. McCormick, formerly field 
engineer, National Carbon Co., has been made 
technical service supervisor, Prestone division 
of the same company, in New York. 

Joseph B. Hill is butane gas sales engineer 
with the Associated Oil Co., San Francisco. 
He was previously with the Ensign Carburetor 
Co., Ltd., as sales engineer. 


became 
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S.A.E. Men Give Startling 
Views at Safety Meeting 


S.A.E. men were prominent among the 
speakers at the seventh annual Greater New 
York Safety Conference, New York, March 3-5. 

Prof. Dean A. Fales, Massachusetts In- 
stitute of Technology, traced the dangers of 
excess speed to the fact that safety is sacriliced 
to comfort and novel new styles. For exampie, 
he said, low-pressure tires were introduced to 
insure riding comfort instead of relying wholly 
on spring suspension, with the result that trac- 
tion was impaired. Steering has become so 
easy and sluggish, he continued, that the 
driver no longer has the “feel” of his car. 
Steeply inclined windshields without 
cause glare and eyestrain; drumming sounds 
which arise from the vehicle’s rigidity deaden 
the driver’s mental alertness. Skidding, he 
said, may be traced to the fashion of mounting 
engines over the front axles and, he complained, 
too many cars are designed with mudguards 
that discourage the use of tire chains. 


Miller McClintock, director, Harvard 
Bureau for Street Traffic Research, advocated that 
each community should have a traffic engineering 
organization with a technically competent di- 
rector, just as each community has a trained 
public health official. 


visors 


Maxwell Halsey, assistant director, Haz 
vard Bureau for Street Traffic Research, pointed 
out that in every community where traffic laws 
are rigidly enforced there has been a lower acci- 
dent rate. 

L. C. Milburn, vice-president of the Glenn 
L. Martin Co., speaking at the aeronautical ses- 
sion, predicted that transatlantic air travel 
would become a general thing in a few years 
and quoted from a survey which indicates a 
potential of 50,000 transatlantic air passengers 
annually. 

Other S.A.E. members on the program in- 
cluded William G. Chandler, superintendent 
of transportation, Brooklyn Edison Co.; John 
H. Geisse, chief, development section, Bureau 
ot Air Commerce; Dr. George W. Lewis, 
director, National Committee tor 
Aeronautics, and 7. D. Pratt, president, New 
York State Motor Truck Association, Inc. 


Advisory 
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.... At Home and Abroad 








R. M. Hazen, former assistant head, 
powerplant section of the General Motors 
Research Laboratory, is now connected with 


the Allison Engineering Co., Indianapolis. 


Thomas M. Nevin, formerly 
Budd Wheel Co., is now associated 
Rockwell Products Co., Hartford, 
general sales manager. 

Frank W. Wells, export division of the 
Chrysler Corp., has changed his position from 
that of assistant manager, technical division, to 
production engineer. 


with the 
with ‘The 
Conn., as 


George N. Edwards, formerly products 
Rubber Co., has 
Motor Parts Co., De- 


development engineer, Ohio 
afhliated with the R-D 
troit. 


G. R. Dahlman has joined the Ternstedt 
Manufacturing Division of the General Mo- 
tors Corp., in Detroit, as sales engineer. Mr. 


Dahlman was in charge of piston ring sales 
and engineering for Skinner Chuck Co. 
Earl Turner, who was for many years 


manager of the Automotive Electric Association, 
is now associated with Arthur J. Tuscany in a 
trade association secretarial enterprise with of- 
fices in Cleveland. 


A. Hi. Frost, chief automotive engineer, 
White Star division, Socony-Vacuum Oil Co., 
spoke before the Detroit chapter of the Ameri- 
can Society of Tool 
“Modern Automotive 
tenance.” 

Recently an sketch in the Boston 
Herald brought publicity to a unique technical 
job done by Mr. Frost many 


Engineers, Feb. 18, on 
Lubrication and Main- 


artist's 


years ago when 


he was apprentice at Portsmouth Navy Yard. 
The job was to install in the tower of the 
administration building there a clock which 


strikes ship’s bells instead of hours, the only 
kind in the world, it is_ believed. 
(The artist for the Boston newspaper, strangely 
enough, is named Jack Frost also, but is no rela- 
tion to our S.A.E. member.) 


one of its 


d 


Stephen J. Zand, aeronautical research engineer, Sperry Gyroscope Co., Inc., 
before going up in one of the largest landplanes in the world—the Dewoitine 
30-passenger, three-motor airplane which was soundproofed under his direction. 
Mr. Zand recently returned from a six month stay in Europe where he spent 
most of his time on the soundproofing of airplanes for Air France, the air 


transportation company owned by the French Government. 


Mr. Zand also 


did similar work in England and Italy. 
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M. Maurice Goudard, president of the 
Société des Ingénieurs de l’Automobile, and the 
Solex Carburetor Co., left Paris the week of 
March 3 on a journey to Japan and the United 
States. He expects to reach San Francisco be- 
tween May 10 and 15, and to return to Paris 
by the middle of June. 


Frank J]. Oliver is 
Iron Age. He took this position at the first of 
the year. Mr. Oliver is the editor of the Detroit 
Section’s publication, the Supercharger. 


Paul C. Spiess has recently joined the 
Crusader Aircraft Corp., Glendale, Calif. He 


was formerly engineer with Gyro Airlines, Inc., 
Denver, Colo. 


Detroit editor of 


Thomas O. Duggan has been promoted 
from merchandising director of Thompson 
Products, Inc., Cleveland, to general manager 
of the company’s service division. Mr. 


Dug- 


Thomas O. Duggan 
Service First 





zan joined the Thompson Products company in 
1931, following four years as merchandising 
director of the National Standard Parts Associa- 
uon.,. 





Albert L. Douglas 


Albert L. Douglas, president of the Beach 
Haven Bus Co. and a member of the Society 
since 1925, died suddenly on Feb. 15. Mr. 
Douglas was born in London, England, in 
i885. He came to this country when a young 
man and for many years was employed in 
automotive service and sales work. For eleven 
years prior to his becoming president of the 
Peach Haven Bus Line, in 1935, he was af- 
hliated with the Mack-International Motor 
Truck Corp. From 1930 to 1934 he was the 
Mack Truck factory representative in Johannes- 
burg, South Africa. 


D. J. Wilber 


D. J. Wilber, sales engineer, Scintilla Mag- 
neto Co., died March 3. Mr. Wilber, a membet 
of the Society since 1931, was long affiliated 
with the magneto industry. Prior to enlisting 
in the United States Army in 1918 he was 
connected with the Bosch Magneto Co. After 
the war he joined the American Bosch Mag- 
neto Co. and stayed with them, in different 
capacities, until 1928, at which time he affili- 
ated with the Robert Bosch Magneto Co. He 
joined the sales department of the Scintilla 
Magneto Co. in 1931. 

Mr. Wilber was born in Columbia County, 
New York, in 1896. . 
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Plastics and Clipper Ships Share 
Program of Dual-Subject Meeting 


@ Detroit 
WO diverse papers representing the Body 
Activity and Aeronautic Activity of the 
Detroit Section were presented on March 16 
before a large crowd at the Book-Cadillac. 
E. F. Lougee, editor, “Modern Plastics,” dis- 
cussed recent trends in the application of 
plastics, principally outside of the automotive 
field, in the hope that progress in other lines 
might give some inspiration to automotive 
designers. 

Mr. Lougee saw little likelihood of a molded 
automobile body in the near future. The first 
development will undoubtedly be along the 
lines of using laminated phenolic materials 
for fenders. The particular phase of the auto- 
mobile body work that he thought offered the 
greatest opportunity for development is in the 
interior trim. The speaker envisioned door 
panels made in one piece of molded materials 
and roof panels of wood treated with trans- 
parent phenolic finish that could be readily 
cleaned with a damp cloth. He thought cloth 
trim was a relic of the old carriage days and 
acted as an excellent dust collector. He saw 
great possibilities in the use of combined plastic 
and metal in making some really snappy look- 
ing interiors. 


Mr. Lougee’s talk was illustrated largely 


F 


Courtesy of Pan-American Airways 


regular hops between San Francisco and Hawaii. 


with samples taken from actual practice. One 
of the most interesting exhibits was the molded 
urea case made for the Toledo scale. Weighing 
9% \b., the use of this material plus substitu- 
tions of aluminum for steel parts in the scale 
mechanism reduced the total weight from 165 
to 55'2 lb. Because the part came out of the 
die completely finished, the direct labor cost 
on assembly was reduced from 30 per cent to 
3 per cent. Other interesting exhibits included 
a rayon spinning bucket made of laminated 
phenolic material reinforced with steel wires 
to resist centrifugal forces at 7500 r.p.m. An- 
other was an oil well ball foot valve with 
threaded sections that is completely resistant 
to oil and water. Examples of European prac- 
tice included a flexible plastic glass used in 
omnibus windows and in a new German dir- 
igible. The material is reasonably tough and 
is easily formed and cured at 125 deg. fahr. 

Progress in cast beryllium copper molds is 
rapidly opening up the field for low cost dies 
that will greatly extend the use of plastics. 
Cast resins that can be readily sawed or en- 
graved aiso will open up possibilities. 

Lessiter C. Milburn, vice-president and chief 
engineer of the Glenn L. Martin Co., Baltimore, 
had prepared a paper on the design and de- 


(Continued on page 27) 





@ Detroit 
The China Clipper, now on trial flights, will carry a payload of 3500 Ib. on 


The development of this 


ship was explained to the Detroit Section in a paper by Lessiter C. Milburn, 
vice-president and chief engineer of the Glenn L. Martin Co., of which the 
China Clipper is a product. 


Vol. 38, No. 4 


20 





Traffic Law Enforcement 
Needs Citizens’ Backing 
®@ Indiana 


Entorcement of trafhe laws 1s essential in 
lowering accident rates; and real enforcement. 
carried out by the police and the courts, js 
impossible if it is not backed by the citizens. 
This was the theme of a talk by Lieut. Franklin 
M. Kreml before more than 100 members and 
guests of the Indiana Section, March 12, which 
promoted so much discussion that Chairman 
William K. closing 
the meeting until it had run more than an hour 
overtime. 

Lieutenant Kreml explained how the city of 
Evanston, Ill., of which he is director of safety, 
developed its enviably low accident rate. The 
key judge of the city backed the police by 
dealing out penalties for traffic violations re- 
vardless of whom they hit. The police force 
was educated as to what to do and say 


Cresson had to postpone 


when 
warning a motorist or making an arrest. Brow- 
beating was eliminated. Accident reports were 
studied and when found to concentrate in cer- 
tain spots changes were made in traflic handling, 
Danger hazards were reduced. Evanston’s twice- 
yearly inspection of vehicles has worked out 
with known advances in accident elimination. 
When motorists bring their cars for inspection 
they are educated in driving safety. A. series 
of posters keeps safety before the public at all 
tmmes. Concentrated effort has resulted not only 
in lowering the accident rate, but also in speed- 
ing trafic flow. 

Prominent members and guests entering the 
discussion included Lee Oldfield, Michael Mor- 
risey, chief of police, Indianapolis: Judge Whit 
of Indianapolis and Harlow Hyde. 


Industry Stimulated Early 


Alloy Steel Development 
@ Canada 


“No one can question the fact that the in- 
dustry which, during the last few years, has 
had the most influence on the metallurgy of 
the special steels is that of motor car construc- 
tion.” This excerpt from a paper presented in 
London in 1904, “Steel Used for Motor Car 
Construction”, was quoted by Dr. O. W. Ellis, 
director of the metallurgical department, On- 
tario Research Foundation, in his talk before 125 
members and guests of the Canadian Section at 
Hamilton, Ontario, Feb. 19. The Firestone Tire 
and Rubber Co. of Canada, Ltd., was the host 
of the occasion. 

Dr. Ellis, speaking on the subject of alloy 
steels, quoted further from the paper mentioned 
above. It reveals a knowledge of alloy steels 
in 1904 that is generally believed to be ol 
more recent origin. The speaker recalled the 
repeal of the Red Flag law in England in 
1896 and the Emancipation Day run of mo- 
tor cars trom London to Brighton that cele- 
brated the demise of that legislation which 
proved all but lethal to mechanized road trans- 
portation in England, and thus alienated from 
her leadership in the automotive industry, 
which the genius of her engineers had pro- 
vided. 

He told of the origination of smelting by 
the Aryans some 5500 years ago when they 
peopled the shore of the Caspian Sea. When 
the migration of some of them reached what ts 
now Armenia they discovered iron ore in quan- 
tity and thus were enabled to initiate a produc 
tion that resulted in the iron age supplanting 
that of bronze. Dr. Ellis also spoke of the ex- 
periments of Michael Faraday and _ Stoddart 








ee 


— eee 


meeting. 


NEWS OF THE SOCIETY 


discussion as well as from the papers themselves. 
To amateur photographer Herbert Hosking of Automotive Industries we are indebted for these pictures. 


The JourNat would be delighted to print a similar series covering some meeting of each of the 22 
May the candid cameras start clicking! 


Society. 


The men pictured are: (upper left) Delmar D. Robertson; (lower left) F. 
(lower center) Henry Jennings and Adolf Gelpke; (upper right) Charles O. Guernsey and J. P. Stewart; (lower right) 


P. M. Heldt. 


early in the last century which established them 
as the fathers of alloy steel and 
before the genesis of 


xplained that 
commercial production of 
motor-vehicles alloy steels had come into thei 


own in- various” fields; such lements as 


chromium, manganese, molybdenum, _ nickel, 
employed. He like- 
wise referred to the genesis, in England, of the 
mass production of steels through the invention 
and development of the Bessemer converter and 


open hearth processes. 


silver and tungsten being 


Among others who spoke briefly at the meet 
ing were William H. Funston, Jr., president of 
The Firestone Tire and Rubber Co. of Canada, 
Ltd., and Frank M. Morton, manager of the 
International Harvester Co. of Canada, Ltd. 
The Mayor of Hamilton, His Worship William 
Morrison, K. C., 
the city. 


welcomed the members to 


Outlines Developments 
In Cooling Systems 
@ Chicago 
L. P. Saunders, director of engineering, Har- 
rison Radiator Co., presented a comprehensive 
paper of “Radiator Development and Cooling 
Systems” before 153 members and guests of 
the Chicago Section at the Hamilton Club, 
March 3. The speaker was introduced by 
F. M. Young, Young Radiator Co. 


Following Mr. Saunders’ talk, 
protusely 


which was 
illustrated with slides, Mr. Young 
invited discussion Among those asking ques- 
tions and stating their views were F. L. Faulk- 
ner, C. C. Hinkley, Earl C. Rieger, M. J 
Marty, W. A. Parrish, E. A. Sipp, J. Howard 
Pile, W. V. Dewey and Mr. Young. 

\ dinner, attended by 98, and a short busi 
ness meeting preceded the 
Section Chairman Robert T. 
sided. 


S.A.E.-A.S.M.E. Students 
Hold Joint Meetings 


@ Ohio State 
The Ohio State University Student Branch 
is holding regular weekly meetings. The Feb. 
14 meeting was devoted to busine ss matters. 
The following week, at a joint meeting with 
the A.S.M.E. Student Section, Mr. Alexander 
of the Columbus Weather Bureau Station spoke 
on the development of the government weather 
bureau and its functions. 


technical session 


Hendrickson pre 


Howard Dwight Smith, university architect, 
gave a brief history of the growth of the Uni- 
versity at the Feb. 28 joint meeting of the 
S.A.E.-A.S.M.E. student groups. Also meeting 
together on March 6 the two groups heard 
student speakers participating in a contest to 
select a delegate to the forthcoming A.S.M.E. 
convention, 
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@ Philadelphia 


This series of informal camera studies will give you a good idea of what it’s like to attend a Philadelphia Section 


As in most Sections the idea-total piled up for the evening comes from intimate personal contacts and general 


22 sections of the 


L. Creager; (center) John C. Geniesse; 


Fuel Value of Liquefied 
Gases Shown by Tests 
@ Philadelphia 


Liquefiable gases, which have many advan- 
tages for use in gasoline engines, are being 
produced in large quantities by oil refineries 
using the cracking process. 
cording to A. 


These gases, ac- 
Ludlow Clayden, Sun Oil Co., 
in his talk before 75 members and guests of 
the Philadelphia Section, March 4, eliminate all 
trouble in connection with charge distribution, 
and as a result practically no carbon monoxide 
is found in the exhaust. Carbon deposit is 
negligible. In consequence of the elimination 
of distribution difficulties he contends that it is 
possible to use as large an inlet manifold as 
desired and that, since the fuel does not enter 
the cylinder in the liquid state, mechanical 
wear of the engine is greatly reduced. 

Mr. Clayden told of some tests that he had 
made in the C.F.R. engine with this fuel, 
which his company and others have been 
selling for heating and cooking purposes. These 
tests showed that when the compression ratio 
of the engine is increased from 5:1 to 10:1, 
with the liquefied gas as fuel, the power output 
is increased 44 per cent and the maximum 
combustion pressure is increased from 375 to 
725 |b. per sq. in. Subsequent power tests 
(Continued on page 26) 
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Field Work Necessary 


In Diesel Research 
@ Chicago 


Quoting from Tacitus, “Truth is established 
by investigation and delay; falsehood by pre- 
cipitancy,” Julius Kuttner, research engineer, 
Fairbanks, Morse & Co., addressed the Chi- 
cago Section, Feb. 4, on “Aids to Commercial 
Efficiency in Diesel Research.’ Executive pres- 
sure, he added, will not accelerate the process of 
obtaining facts sought through Diesel research. 

Research on Diesel engines, the speaker said, 
is one of those things that does not, or should 
not, begin at home. Now that the Diesel en- 
gine is represented in virtually every field of 
prime mover operation, data on type selection 
can be obtained with higher degree of cer- 
tainty from field operations than from labora- 
tory experiments and at a fraction of the cost. 
Laboratory research begins to function reason- 
ably at a point where it is presented with a 
definite problem of duplicating or bettering the 
performance of engines accurately observed in 
a particular field of service. Engines in the 
field operating in the hands of the users have 
presumably arrived there with profit to the 
manufacturer, and from a profit point of view 
they are the ones which should be the primary 
objects of research. 

This is a more or less unavoidable condition 


S.A.E. JOURNAL 


with any new technical specialty which must 
pay for itself as it grows up, and a condition 
which is largely responsible for the backward- 
ness in Diesel research, he said. 

Mr. Kuttner urged closer cooperation between 
the research staff and the design staff. Re- 
searchers, he said, must learn that their facts 
about Diesel engines are not the only ones be- 
longing to the subject, and designers must ap- 
preciate the fact that it is absurd for a man 
at the drawing board to make himself  re- 
sponsible for experimental results. 

In referring to Diesel laboratory equipment 
Mr. Kuttner said that it is well to remember 
that the Diesel engine and most of the opera- 
tions connected with it, such as designing, 
manutacturing and testing, call for a consider- 
able investment of capital. Ordinary business 
prudence demands that a dynamometer labora- 
tory for Diesel engines should be at least as 
well-equipped and staffed as the laboratory of 
a modern automotive factory. Mr. Kuttner 
then described the necessary equipment for a 
Diesel engine laboratory. 

He concluded his talk by explaining that the 
type of research under discussion differs from 
really fundamental research in that it is aimed 
at definite commercial objects rather than at 
abstract knowledge about Diesel phenomena 
such as has been produced for years by a well- 
known nationally-subsidized laboratory and by 
doctors of engineering working in some foreign 
countries. 





Requisites for Successful 
Sales Engineers Listed 


@ Metropolitan 


Buyers and sellers of the automotive industry 
had their views of the sales engineer discussed 
by representatives at the March 9 meeting of 
the Metropolitan Section. Stephen Johnson, Jr., 
chief engineer of Bendix-Westinghouse Auto- 
motive Air Brake Co., presented the views of 
the producer of automotive equipment and 
Richard H. DeMott, general sales manager, 
SKF Industries, Inc., spoke from the stand- 
point of the buyer. The discussion was filled 
with numerous opinions from both angles. 

Speaking first, Mr. Johnson suggested the 
following requisites for a successful sales engi- 
neer: he must have a practical and thorough 
knowledge of the products manufactured by 
the company he represents; he must have an 
intimate knowledge of the problems facing his 
customers; he must have initiative to enable 
him to meet complications with an effective 
solution; he must have tact, he must have the 
ability to make friends for the company he 
represents; and, finally, he must establish and 
forever keep his customer's confidence. 

Enlarging on each of these statements Mr. 
Johnson stressed the importance of cooperation 
of the sales engineer with the engineering and 

(Continued on page 25) 





A. W. Lavers 





@ Future Road Equipment 
@ Designing Farm Tractors 
@ Army Applications 

@ Gasoline vs. Kerosene 


@ Diesel Costs 




















Vol. 38, No. 4 


Meeting 


Will Reveal What's What In 


Tractor and Industrial Power Equipment 


EW ideas will assail the tractor 
and industrial power equipment 
industry at this two-day meeting. Wis- 
consin’s state highway engineer, E. 
L. Roettiger, will tell what he finds 
wrong with present highway construc- 
tion equipment—and will make sug- 
gestions as to what the equipment of 
the future should be. News of two 
conflicts, gasoline engines vs. Diesels for 
tractors and gasoline vs. kerosene for 
tractor fuel, will be reported by close 
observers. Results of two years’ labora- 
tory and field research on the funda- 
mentals of combustion of various fuels 
in a tractor engine will be revealed for 
the first time by Earl Bartholomew and 
A. W. Lavers. Production assembly, and 
testing of gasoline, Diesel, Hesselman 
and C.F.R. engines will be observed at 
the Waukesha plant. 
Mechanization of army units, cavalry, 


artillery, and others, a timely subject, will 
show the positive relation of automotive 
developments to National Defense, as 
described by Maj. J. K. Christmas. R. 
W. Young will specify the features of 
design that contribute toward the high 
efficiency of airplane engines—food for 
thought for tractor engineers. He will 
tell how they obtain high B.M.E.P.’s and 
fuel consumption of 0.345 |b. per 
b.hp.-hr. 

And there will be a period of relaxa- 
tion when the Schlitz Brewery Raths- 
keller will be visited for a Dutch Lunch. 

A. W. Lavers, S.A.E. Vice-President 
of the Tractor and Industrial Power 
Equipment Activity, sees this two-day 
meeting as “one of vital interest to every- 
one concerned with the use and design 
of tractor and industrial engines, equip- 
ment for them and fuel to use in them.” 

The complete program will soon be 
in the mail. Watch for it! 





Hotel Schroeder 


Tractor and Industrial Power 
Equipment Meeting 


Milwaukee 
April 15 and 16 





| 











New Members Qualified 


Aixen, Wittiam Loucuripce (J) sales pro- 
motion engineer, Autocar Co., Ardmore, Pa. 

ALLEN, Evererr Vicror (J) student engi- 
neer, International Harvester Co., 1015 West 
120th St., Chicago; (mail) 6009 Kimbark 
Avenue. 

BarrETT, Witrrep G. (A) New England 
branch manager, Gar Wood Industries, Inc., 
316 North Beacon St., Boston (Brighton), 
Mass. 

Beuscu, Curisrian H. (FM) consulting en- 
gineer, Wadenswil, Switzerland. 

BEVERLY, BELMONT FREEBORN (A) automo- 
tive engineer Socony-Vacuum Oil Co., Inc., 112 
State St., Albany, N. Y.; (mail) 11 Gedney 
Way, Newburgh, N. Y. 

Branp, CuHares J. (A) motor diagnostician, 
battery and spark plug field manager, Fire- 
stone Tire & Rubber Co., Akron, Ohio; (mail) 
418 South Scott St., New Orleans, La. 

Brooks, Craupe J. (A) district lubrication 
engineer, Associated Oil Co., Room 729, Pacific 
Electric Building, Los Angeles; (mail) 1418 
Norton Ave., Glendale, Calif. 

Brown, Cuarcres R. (A) president, general 
manager, Canadian Drawn Steel Co., Ltd., Ger- 
rard St., Hamilton, Ontario, Canada. 

CAMPBELL, JAMES H. (J) assistant service 
manager, Howard Motor Co., 811 East 45th 
St., Seattle, Wash.; (mail) 2507 East 95th St. 

CHAMBERLIN, Wm. G. (A) editor, Chexall, 
Accessory Blue Book, Chek-Chart Corp., 624 
South Michigan Ave., Chicago. 

CriarKE, Mecuuin Houston (J) district re- 
tail manager, charge of service, Socony-Vacuum 
Oil Co., Inc., 26 Broadway, New York City; 
(mail) Apartment 6-0, Broad Park 
White Plains, N. Y. 

Crowe, O. J. (A) general manager, Herron- 
Zimmers Moulding Co., Detroit; (mail) 3650 
Beaufait St. 

DarseEy, Van M. (M) technical director, 
Parker Rust Proof Co., 2177 East Milwaukee 
Ave., Detroit. 

Dorica, Panto L. (FM) manager, Sociedad 
Espanola del Acumulador Tudor, Victoria 2, 
Madrid, Spain. 

Epwarps, Brint (M)_ draftsman, Atlas- 
Imperial Diesel Engine Co., Glascock & Peterson 
Sts., Oakland, Calif.; (mail) 188 Ridgeway 
Ave. 

Everett, Harotp ArtHur (M) head, de- 
partment of mechanical engineering, Penn State 
College, Main Engineering Building, State Col- 
lege, Pa.; (mail) 262 East Hamilton Ave. 

Fercuson, H. V. A. (A) owner, Ferguson 
Carburetor Engine Co., 1414 Main St., Buf- 
falo, N. Y.; (mail) 291 Lafayette Ave. 

Frey, JuLiAN J. (M) engineering department, 
Ethyl Gasoline Corp., 723 East Milwaukee Ave., 
Detroit. 

Gatpo, Francis (M) designer, International 
Harvester Co., Fort Wayne, Ind.; (mail) 407 
West Brackenridge St. 

Garrity, Donatp (A) instructor, Board of 
Education, City of New York, 11 Bond St., 
Brooklyn, N. Y.; (mail) 142-16 Sutter Ave., 
South Ozone Park, L. I., N. Y. 

Hertcer, Pau (J) patent lawyer, 1051 Berk- 
shire Road, Grosse Point Park, Mich. 

Hitter, CuHarves, Jr. (SM) associate auto- 
motive engineer, War Department, Automotive 
Section, Artillery Division, Ordnance Office, Mu- 
nitions Building, City of Washington; (mail) 
1612 North Fillmore St., Clarendon, Va. 

Hoskinc, Herspert Tact, Jr. (M) editor, 
Automotive Industries, Chilton Co., Inc., Chest- 
nut & 56th Sts., Philadelphia, Pa. 

Hurcnuinson, Ropert J. (J) service man, A. 
F. Blangy Motor Co., 919 Olive Way, Seattle, 
Wash. 


Lodge. 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Feb. 10, 1936, and 
Mar. 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





Jacogs, CHartes JoHN (FM) managing di- 
rector, John McGrath, Ltd., 155 Elizabeth St., 
Sydney, New South Wales, Australia; (mail) 
Box 263 OEE G.P.O. 

Jounston, Wiriis A. (M) chief chemist, 
Bradford Penn Refining Corp., Clarendon, Pa. 

Linpsay, Joun D. (J) engineering depart- 
ment, Hupp Motor Car Corp., 3641 Milwaukee 
Ave., Detroit; (mail) 2933 Glynn Court. 

Lorn, Witiiam S. (M) vice-president, charge 
of production, Wilkening Mfg. Co., 2000 South 
71st St., Philadelphia; (mail) 812 West Sedg- 
wick St. 

Manney, Cuarces JosepH (J) mechanical 
engineer (design), Seagrave Corp., 2000 South 
High St., Columbus, Ohio; (mail) 348 Nine- 
teenth Ave. 

Mason, H. A. (M) chemical engineer, Gen- 
eral Petroleum Corp. of Calif., Los Angeles; 
(mail) 2525 East 37th St. 

McLaren, Stewart C. (A) commercial sales- 
man, Maclin Motors, Ltd., Calgary, Alberta, 
Canada; (mail) 304-19th Ave., West. 

Merritt, Tueopore R. (J) assistant engineer, 
Ozalid Corp., 354 Fourth Ave., New York 
City. 

Mixkita, J. J. (J) research assistant, Penn 
State College, Department of Mechanical Engi- 
neering, State College, Pa. 

Mitts, Georce Sackett (J) field representa- 
tive, General Motors Acceptance Corp., 1060 
Broad St., Newark, N. J.; (mail) 12 East 97th 
St., New York City. 

Morrison, Lacey H. (M) editor, Diesel 
Power, Diesel Publications, Inc., 192 Lexing- 
ton Ave., New York City. 

Nonavec, Frep R. (M) chief engineer, Don- 
aldson Co., Inc., 666 Pelham St., St. Paul, 
Minn. 

Nutty, Roperr L. (A) 
sales manager, Oldberg Mfg. 
Grand Boulevard, Detroit. 

OisnE!, JuLiAN R. (J) sales engineering de- 
partment, Trico Products Corp., 817 Washing- 
ton St., Buffalo, N. Y. 

PatsuLicn, JosePH (J) experimental test de- 
partment, Wright Aeronautical Corp., Paterson, 
N. J.; (mail) 427 Ellison St 


assistant general 
Co., 2667 East 


The applications for membership 
received between Feb. 15, 1936, 
and Mar. 15, 1936, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 
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Paviik, R. E. (M) enginecr, Associated Oil 
Co., 79 New Montgomery St., San Francisco; 
(mail) Hotel Piedmont, 3451 Piedmont Ave., 
Oakland, Calif. 

Premce, THomas H. (M) engineer, Chrysler 
Corp., Highland Park, Mich. 

Prrrovsky, EvGcent Ivanovich (M) U. S 
representative, United Aircraft Industries of 
U.S.S.R., 261 Fifth Ave., New York City. 

PrerrecrRew, Harorp E. (A) general manager, 
parts and service, Baltimore, Washington, Nor- 
folk and Richmond, Sterrett Operating Service, 
Inc., Sub. General Motors Truck Co., Caroline 
600, Baltimore, Md. 

RayMonD, Lronarp (M) supervisor, Tide 
Water Oil Co., Bayonne, N. J. 

Ropertson, Water C. (A) vice-president, 
fleet sales, Gar Wood Industries, 7924 Riopelle 
St., Detroit; (mail) 501 Fifth Ave., New York 
City. 

Russet, Ropert Price (M) vice-president, 
general manager, Standard Oil Development 
Co., 26 Broadway, New York City. 

SmirH, ArcH R. (A) sales manager, Ready- 
Power Co., 3826 Grand River, Detroit. 

SmirH, Frep Lester (A) director of aero- 
nautics, State of Ohio, Bureau of Aeronautics, 
508 State Office Building, Columbus, Ohio. 

SocieTk ANONYME ANDRE CrTRoEN (Aff.) 
137 Quai de Javel, Paris XV, France. Rep: 
Merces, Paul L. 

SopomkKa, RaymMonp R. (J) test machine op- 
erator, American Steel Foundries, Hammond, 
Ind.; (mail) R.R. No. 1, Gary, Ind. 

Stokke, Donatp P. (J) inspector, Pratt & 
Whitney Aircraft Co., East Hartford, Conn.; 
(mail) 15 Crosby St. 

Supa, Jerry (J) junior engineer, Tructor 
Corp., 156 Wilson Ave., Newark, N. J.; (mail) 
20-46—29th St., Astoria, L. I., N. Y. 

Sweeney, Howarp M. (A) secretary, trea- 
surer, general manager, Union Drawn Steel Co., 
Ltd., 2 Webber Ave., Hamilton, Ontario, 
Canada. 

Wackett, Lawrence JaMes (FM) manag- 
ing director, designer, Tugan Aircraft, Ltd., 
Mascot, Sydney, Australia; (mail) 64 Kings 
Road, Vaucluse, Sydney, Australia. 

Watson, Ernest Anstey (FM) chief engi- 
neer, Joseph Lucas, Ltd., Birmingham, England; 
(mail) Zinal, Stoneleigh Road, Gibbet Hill, 
Coventry, England. 

Wuirtt.e, WiLi1aM Situ (J) laboratory en- 
gineer, dynamometer department, Chrysler 
Corp., 12800 Oakland Ave., Detroit; (mail) 
1227 Parkwood Drive, Cleveland. 

WotverINnE-EmpirE Rerininc Co. (Aff.)> 51 
Madison Ave., New York City. Reps: Smith, 
F. S., lubricating engineer (assistant secretary, 
treasurer), von Schmid, A. T., lubricating en- 
gineer. 


AuMmackK, Raymonp L., automotive engineer, 
New Jersey Motor Truck Association, New- 
ark, N. J. 

Barnes, Hersert, fleet representative, Stand- 
ard Oil Co. of N. J., Washington, D. C. 

BEASECKER, Francis S., sales and_ service 
engineer, New Departure Mfg. Co., Detroit. 

Bei, Frep Jr., manager, Detroit office, Dole 
Valve Co., Detroit. 

Brown, Water W., field engineer, Ralph 
N. Brodie Co., Inc., Oakland, Cal. 

Carson, Water T., laboratory assistant and 

(Continued on page 24) 
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instructor, Polytechnic Institute of Brooklyn, 


Brooklyn, N. Y. 

Coox, Wittiam CHar_es, inspecting officer, 
Government Transport Department, Welling- 
ton, N. Z. 

Crouse, W. D., manager, truck division, Reo 
Sales Corp., Los Angeles, Cal. 

p'AUBAREDE, Pau, Ingenieur-Conseil, St. 
Genis Lavel (Rhone) France. 

Davis, Cuarzes S., president, Borg-Warner 
Corp., Chicago. 

DEFFENBAUGH, Cari H., supervisor of me- 
chanics, U. S. Forest Service, Engineering De- 
partment, Portland, Ore. 

Donne.LLy, Ropert V., sales, Norma-Hoff- 
mann Bearings Corp., Stamford, Conn. 

Doucias, Epwarp B., research 
Johns-Manville Corp., Manville, N. J. 

Fatt, Henry A., vice-president, Haynes- 
Ryerson Development Corp., Jackson, Mich. 

Geicer, Harotp L., charge of Chicago office, 
International Nickel Co., Chicago. 

GoLpsTEIN, JAMES, service manager, Sterling 
Motors Corp., Boston, Mass. 

GoopMan, WiiuiaM E., vice-president, Good- 
man Mfg. Co., Chicago. 


engineer, 
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Heparp, A. F., president, Dardelet Thread- 
lock Corp., New York City. 

HiLpEBRAND, R. L., 
California, Division of 
Park, Cal. 

Hocartu, C. M., district manager, 
Sales & Service Co., Baltimore, Md. 


shop foreman, State of 
Highways, Huntington 


Autocat 
HuGues, Frank E., branch manager, Brock- 
way Motor Co., Baltimore, Md. 

Kay, Lioyp D., president, Kay Brunner Stcel 
Products, Inc., Los Angeles, Cal. 

Kintzer, Nicuoras D., instructor, Casey 
Jones School of Aeronautics, Newark, N. J. 


Krestan, JoHn H., superintendent, 
Finch Oil Corp., Chicago. 


Swan- 


LINDEMANN, Cuarves A., chief draftsman, 
Atwater Kent Mfg. Co., Philadelphia. 
CuHarLes Donatp, de Havilland Air- 
craft of Canada, Ltd., Toronto, Ont., Canada. 

McCartney, Etmer B.,_ proprietor, 
Island Toro Co., Mineola, N. Y. 

McE:wee, Ricuarp G., metallurgist, 
dium Corp. of America, Detroit. 

Merritt, L. LEELAND, manager, motor truck 
International Harvester Co. of 
Hamilton, Ont., Canada. 


Lone, 
Long 


Vana- 


division, Can- 


ada, Ltd., 


Low-Down on Talked-About Topics 


Promised at Production Meeting 


Truth about Ford crankshafts . . . Packard’s latest 


learnings in cylinder block building . . . Chrysler 


on piston production . . . Pontiac cutting needs 


ORD is finally going to give the 

technical low-down on his cast-alloy 
crankshaft—what it really is made of— 
exactly how it is machined and balanced 
—what tolerances are used. When his 
representative W. F. Pioch gets through 
telling his story at the opening session 
of the 1936 Production Meeting, the 
place will be full of dead rumors and 
alive with straight facts about this most 
talked of engineering development of re- 
cent years. 

D. J. Vail of Campbell, Wyant and 
Cannon, will tell the story of the foundry 
practice involved in producing and ma- 
chining cast camshafts. (Vail promises, 
incidentally, to tell about the specific dit- 
ficulties which were met in development 
of the cast camshafts and to show how 
they were overcome.) 

The whole three-day meeting, in fact, 
is built to expose specific manufacturing 
information about the production jobs 
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that have been the basis otf the most 
speculation and piece-meal argument in 
the last twelve months. 

Packard retooled completely to make 
the cylinder block of its 
last year. 


as a result of economic as well as me- 


“r20” model 


The new set-up was selected 


chanical analysis. Packard's master 
mechanic, R. N. Brown, will show how 
and why at this 1936 Production 
Meeting. 


Chrysler casting practice, machining, 
diamond turning and boring and anodyz- 
ing in manufacture of its elliptical 
skirted pistons will be described in de- 
tail by its vice-president Dave Wallace; 
Pontiac’s supervisor of Joseph 
Wells, will bring to the meeting the ex- 
perience of this fast moving General Mo 


tools, 


tors unit as regards modern machine 
tool cutting requirements; important new 
developments in manufacture of auto 


mobile safety glass will be told by R. H. 





M., transportation 
tendent, Detroit Creamery Co., Detroit. 

Owens, Norman G., shop manager and part- 
ner, Owens Yacht Co., Annapolis, Md. 

PLorx, Erienne, Ingenieur Don du Materiel, 
Air France, Paris, France. 

PRIESTLEY, SAMUEL 


Napeau, GEorG! 


superin- 


ALBert Gastron, technical 


assistant, The Shell Co. of Australia Ltd., Syd- 
ney, N. S. W., Australia. 
RoveNGco, EuGene, president, Oil Clarifies 


Corp., Baltimore, Md. 
Sessions, Epwin S., vice 

tary, The 

Conn. 
Tuomas, Oscar C. 


president and secre- 


Sessions Foundry Co., Inc., Bristol. 


unit injector department, 


Winton Engine Mfg. Corp., Cleveland. 
Wai, Cuiirron E., assistant, New Jersey 
Motor Truck Assn., Newark, N. J. 
WanceR, Norman F., automotive engineer, 


Gulf Refining Co., Philadelphia. 
Wesser, ArtHur Howarp, district manager, 
Pertect Circle Co., Hagerstown, Ind. 
Wuittremore, Frep W., 


vice-president, charge 
operations, Northwest Airplanes, Inc., St. Paul, 
Minn. 
Witson, Grover C., associate professor of 
steam and gas, University of Wisconsin, Madi- 
son, Wis 








Karl 


L. Herrmann 


McCarroll of Ford; and the complex 
problems of balancing will be argued 
from both a laboratory and production 
standpoint. 


“And the best thing about the whole 
program,” according to SAE Vice-Presi 
dent for Production Karl Herrmann, “is 
that the people who attend will go places 
as well as learn things—literally.” Chair 
man Hurley and his meetings committee 
have arranged for visits to a dozen of 
important plants on a “choose-your-own 
inspection-trip” basis. Some sessions will 
be held at these plants, although a ma- 
jority will be at the Book-Cadillac. 

Of course you'll be at the Production 
Dinner. 


“Watch for your program in the mail!” 


S.A.E. Production Meeting 
Book-Cadillac Hotel, Detroit 


April 21-24, 1936 
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commercial departments of his factory. He 
also emphasized the importance of personal 
contacts on the parts of the sales engineer who 
“should never write a letter when it is at all 
possible to see the man to whom the letter 
would have been written.” 

Mr. DeMott took the customer's side of the 
picture and showed how the sales engineer 
might assist in the development of the cus- 
tomer’s ultimate product from the time of its 
conception on the drafting board. It is there 
that the sales engineer can best see the ap- 
plication of his product and can suggest 
changes in design, either of the customer's 
product or his own, which might better the 
performance that is expected in the final de- 
sign. He can also aid by showing new ap- 
plications of his company’s products to better 
the products of his customer, or reduce their 
costs. 

In the discussion J. D. Williamson, T. L. 

Preble, T. C. Smith, Austin M. Wolf, J. F. 
Winchester, M. C. Horine, E. R. Gurney and 
others added to the thoughts expressed in the 
two papers. It was generally agreed that in 
service lies the most potent sales approach. 
Also emphasized was the necessity for careful 
use of facts. Nothing can bring on the dis- 
favor of a customer more quickly or more 
completely than misstatement or misuse of 
facts, 
_M. C. Horine was chairman of the meet- 
ing and introduced the speakers. Attention 
was called to the Metropolitan Section lunch- 
eons which are held each Thursday at the City 
Club. Members of other Sections who are 
in New York are cordially invited to attend. 


Ability to Stop Governs 


Speed of Diesel Trains 
® Pittsburgh 


Safe operation of Diesel trains at high speeds 
is contingent upon ability to stop them within 
reasonable distances; but when speed records 
are broken we seldom see publicity about stop- 
ping ability, declared Joseph C. McCune, assis- 
tant director engineering, Westinghouse Air 
Brake Co., in presenting his paper, “Factors in 
the Brake Problem of High Speed Diesel Trains 
as Related to Automotive Practice,” before 110 
members and guests of the Pittsburgh Section 
at Hotel Webster Hall, Feb. 18. 

While 100 m.p.h. is not an impossible speed 
for road vehicles, it is infrequently reached on 
the open highway, he said. On the other hand, 
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Diesel trains have been clocked at 122 m.p.h. 
and speeds in excess of go m.p.h. are com- 
monly sustained for long distances. In railroad 
operation conditions are such that an emergency 
stop from these speeds is an ever-present possi- 
bility. 

Mr. McCune enumerated three outstanding 
differences in stopping Diesel trains, as com- 
pared to road vehicles. These are in (1) the 
axle loading, (2) the speed, and (3) the num- 
ber of units. Taking comparable vehicles, the 
maximum axle load with a motorcoach is 
15,000 lb., with a Diesel train 50,000 lb. Com- 
parative speeds may be taken as 65 m.p.h. for 
the motorcoach and 100 m.p.h. for the train. 
The motorcoach is a single unit, whereas the 
Diesel train is made up of a number of units. 
Under these conditions the Diesel train axle 
gives up almost eight times as much energy as 
the motorcoach axle. The problem of dissipat- 
ing this heat is serious, Mr. McCune said. 

He also explained the difference between the 
air brake on the motorcoach and that of the 
Diese! train. 

Following Mr. McCune’s paper the meeting 
was thrown open to discussion. Harry Harwick, 
Edward G. Budd Manufacturing Co.; B. B. 
Bachman. The Autocar Co.; E. D. Campbell, 
American Car and Foundry Co., and others sub- 
mitted prepared discussion. There was also dis- 
cussion from the floor. 


Flood Stops Pittsburgh in March 


Flood conditions halted plans for the 
Pittsburgh Section meeting scheduled for 
March 24. Lack of electric lights, fear of 
an epidemic, and the fact that many mem- 
bers were occupied digging the city out of 
the mud made it impossible for the Section 
to meet. The Hartford Section meeting 
took place before the high water reached 
that city. 


Lowered Tire Mileage 
Costs Saves Billions 
@ Washington 


During the period 1920-1934 reduction in 
the cost of tire mileage saved the American 
public $28,481,000,000, an amount practically 
equal to the National debt, according to Dr. 
Sidney M. Cadwell, United States Rubber Prod- 
ucts Co., who spoke before 40 members and 
guests of the Washington Section, March 2. 
On the same program L. M. Kubaugh, Fire- 
stone Tire and Rubber Co., spoke on “Mechani- 
cal Rubber Goods Other Than Tires.” 

Dr. Cadwell’s subject was “Recent Develop- 
ments in the Rubber Industry.” He used a 
number of graphs and illustrations in showing 
that tire mileage today is about four times as 
great as it Was 1n 1915, that tire costs per 
100 car miles have decreased from about $2.18 
in 1918 to less than forty cents since I93I1, 
and that the tire industry has in other ways 
kept pace with automotive developments. He 
explained the methods employed to produce 
better tread surfaces from the viewpoint of 
wear, anti-skid driving, and improved decelera- 
tion. 

Mr. Kubaugh spoke principally about the use 
of rubber in isolating destructive and annoying 
vibrations in all sorts of machines and in 
structures such as buildings and bridges. He 
also described the air springs recently developed 
by Firestone. 

Lieut.-Com. C. G. Halpine, U. S. Navy, B. J. 
Lemon and others put many questions to the 
speakers during the discussion. 
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Describes Developments 
In Airplane Engines 


@ Baltimore 

At the March meeting of the Baltimore Sec- 
tion held at the Majestic Hotel, Baltimore, Md., 
Prof. Erwin H. Hamilton, of the Automotive 
Engineering Department at New York Uni- 
versity, presented a paper on “Some Recent 
Developments in Airplane Engines”. 

The various conversions of automotive en- 
gines for aircraft use were described and il- 
lustrated by slides. Many of the recent models 
of aircraft engines were also illustrated and 
their new features described. Prof. Hamilton 
showed that the cost of the converted automo- 
bile engine is in the neighborhood of $1.20 
per hp. and has a weight of approximately 6 
lb. per hp. The weight of small-sized air- 
plane engines, he said, is about 2 lb. per hp. at 
a cost of well over $10 per hp. He pointed out 
that quantity production would materially re- 
duce the cost of aircraft engines and suggested 
that the converted automobile engine might be 
a temporary expedient to get quantity produc- 
tion of private airplanes and thereby increase 
the market for moderate-sized airplane engines 
with a consequent reduction in cost. 

In describing compression ignition engines 
the author noted the desirability of having 
them work on the Otto cycle rather than the 
Diesel cycle. He also described fuel injection 
systems for gasoline engines, such as is now 
used by the Military Service. Professor Hamilton 
suggested that compression ignition engines 
should be of the two-cycle rather than the four- 
cycle type. He further suggested that these 
engines should be liquid cooled and preferably 
utilize evaporative cooling, as with this system 
it would be comparatively easy to utilize a por- 
tion of the leading edge of the wing for the 
purpose of cooling and in doing so would pre- 
vent ice forming on the wing. 

In concluding Professor Hamilton said, “The 
powerplant of the future I see as a large com- 
pression ignition engine completely enclosed in 
the wing with an evaporative cooling system 
using a portion of the leading edge of the wing 
for cooling. With this arrangement, a pusher 
type propeller at the trailing edge of the wing 
would be desirable. The wing section, how- 
ever, should be thick enough to permit minor 
repairs and inspection of the engine in flight.” 

Dr. T. T. Neill, associate engineer, aircraft 
engine research, National Bureau of Standards, 
exhibited slides on some outstanding foreign 
engines, pointing out that some features of 
these engines were way ahead of American de- 
sign. Doctor Neill agreed with Professor 
Hamilton that we had a lot of things to learn 
from the foreign builders. 

More than 50 attended the dinner preceding 
the meeting. Later arrivals brought the total 
attendance to 98. 


Antiknock Fuel Result 
Of Ten Years’ Research 


@ So. New England 


Before the discovery of lead tetraethyl more 
than 30,000 compounds were tested in a ten- 
year search for a substance which, when added 
to gasoline, eliminates engine knock, according 
to F. R. Speed, Ethyl Gasoline Corp., who spoke 
before the Southern New England Section Meet- 
ing of March 12. Our present-day antiknock 
gasolines, he said, are the result of research by 
automotive engineers to determine the cause 
of engine knock, which was originally believed 
to be a fault of the engine or ignition ap- 
paratus. 

Antiknock gasoline has permitted rapid ad- 
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vances in engine efficiency during the last 
decade, Mr. Speed said, and illustrated some of 
these with charts and diagrams. He accompa- 
nied his talk with interesting demonstrations 
of combustion phenomena, including the opera- 
tion of a C.F.R. engine on knock-producing 
and knockless fuel. 

Notwithstanding severe weather conditions 
accompanied by high water, 70 members and 
guests attended this meeting, which was pre- 
seg by a dinner at the Bond Hotel in Hart- 
ord. 


Philadelphia Section 
(Continued from page 21) 


conducted by Ferdinand Jehle, research engi- 
neer, White Motor Co., using a White engine 
with the compression ratio increased to 8:1, 
showed maximum gas pressure obtained to be 
within 15 lb. per sq. in. of the figure found 
by Mr. Clayden in the C.F.R. engine with the 
same compression ratio. 

Charles Guernsey, J. G. Brill Co., mentioned 
that one of his company’s 300-hp. gasoline 
engines on the Pacific Coast had been converted 
to the use of distillate. The regular rating of 
the engine on gasoline was 300 hp. and it was 
capable of giving a maximum of 340 hp. On 
distillate the output was only 275 hp. and in 
operation it was quite troublesome. It was then 
decided to convert the engine to the use of 
liquefied gases, and to this end the compression 
ratio was raised to 6.5 to 1. The engine then 
delivered 425 hp. without trouble. 

As regards the future of the Diesel engine, 
Mr. Clayden was less optimistic. The fuel which 
would be most desirable to market for Diesel 
engines, he said, would be of the same general 
character as that used in domestic heating 
plants. If Diesel engines are developed which 
will operate satisfactorily on such fuel the de- 
velopment of automotive Diesels may be ex- 
pected to be more rapid. 

The tendency of automotive fuels has been 
toward higher and higher octane ratings, to 
permit of the use of higher compressions. This 
can be met either by the use of more products 
of the cracking still or by the addition of small 
quantities of chemical dope. 

Mr. Clayden in his talk also referred to the 
low thermal efficiency of the modern automo- 
bile. Twenty years ago, he said, this low ef- 
ficiency could be explained by the poor quality 
of gasoline, compared to present day standards. 
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About a decade ago, stimulated by the panic 
due to a fear of petroleum shortage, the pe- 
troleum industry produced gasolines that would 
have permitted of important increases in econ- 
omy of operation. At about the time of this 
development, however, the panic passed and 
the automotive industry utilized the improved 
qualities of the gasolines primarily for increas- 
ing power and performance instead of placing 
stress on improving the economy of their cars. 

The speaker said gasoline economy will be- 
come increasingly more important because of 
the risimg taxes on gasoline. Car manufacturers 
realize this and are working toward greater 
fuel economy at the present time. One large 
manufacturer, he said, is planning to double 
present fuel mileage, and will guarantee 30 
miles per gal. next year. Mr. Clayden did not 
divulge how these high fuel economies are to 
be obtained, but he hinted that no sacrifice in 
performance is contemplated. 

In the discussion, Mr. Clayden explained that 
for the transportation of propane, tanks must 
be used which will safely withstand pressures 
of 200 lb. per sq. in. The cause behind the 
original development of the _ liquefied-gases 
motor fuel scheme on the Pacific Coast was 
that there was a glut of these gases and that 
they were not subject to the fuel tax. Taxation 
of the fuel when used in road vehicles is, of 
course, inevitable. 

Harry F. Huf, of the Atlantic Refining Co., 
took a rather optimistic view of the future of 
the Diesel engine. He made the statement that 
the fact the Diesel engine calls for a change in 
the marketing system of petroleum products 
will not rule it out. There is a great surplus 
of liquefiable gases at this time, but as far as 
propane is concerned that will be taken care 
of by the polymerization process which is now 
under development. 


Students Hear Report 
Of Annual Meeting 


@ Oregon State 
Highlights of the S.A.E. Annual Meeting 
were reported by Verne Savage, chairman of 
the Oregon Section, to the members of the 
Oregon State College Student Branch at their 
meeting of Feb. 20. 
Mr. Savage also told of the new safety in- 
spection plant being built by the city of Port- 
land, which will come under his supervision as 





@ Oregon State 


A group of members of the Oregon State College Student Branch taken on the 


campus at Corvallis, Oregon. 


Unfortunately a list of names did not accompany 


the picture. 
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superintendent of shops of that city. It is ex- 
pected that safety tests can be given to 1,700 
cars and trucks daily in this five-lane plant, 
which will be completed some time in May. 

W. H. Paul, student activity chairman of the 
Oregon Section and instructor of mechanical 
engineering at the college, reported that the 
Ensign Carburetor Co. has donated a butane 
burner to the automotive division of the col- 
lege’s mechanical engineering department. The 
Standard Oil Co. has presented two cylinders 
of butane gas to use with the Ensign burners. 
Perry Pratt, a student member, is conducting 
tests on butane as a motor fuel. 


Proper Road Design Aids 
Traffic Law Enforcement 
@ New England 


That roads can be designed so as to make 
it impossible for motorists to break certain laws 
and make them want to keep others that they 
now violate is maintained by Maxwell Halsey, 
assistant director, Harvard Bureau for Street 
Traffic Research. His paper, “Building Safety 
and Facility Into the Roadway,” was delivered 
before 120 members and guests of the New 
England Section March 10 by Dwight Mc- 
Cracken, trafic engineer, Liberty Mutual In- 
surance Co. F. M. Van Deventer, Cities Service 
Co., spoke on another safety problem, ‘Carbon 
Monoxide in Moving Vehicles.” 

Mr. Halsey’s paper dealt primarily with the 
physical construction of roadways so as to make 
them conducive to safety. The individual, he 
said, is responsible for 85 per cent of the acci- 
dents. It is hard to reform him. Therefore 
safety must be built into the highway to force 
him to do the things he should know enough 
and be fair enough to do instinctively. 

The author observed that greater capacities 
can be obtained with four-lane highways with 
grade separations at heavy crossing points than 
with six-lane and eight-lane highways with 
grade crossings at these points. Dual-type high- 
ways having a distinction in color and in 
smoothness of surface between the inside and 
outside lanes have aided in traffic control. The 
inside passing-lanes are darker and _ rougher 
than the outside lanes and so do not tempt the 
driver to use the center of the road, except 
for passing. The safety factor is increased when 
a raised medial strip or parkway separates traf- 
fic moving in opposite directions. 

The author discussed different ways of con- 
trolling turns, stating that turning vehicles cause 
an abnormal proportion of accidents and traffic 
congestion. He mentioned particularly the use 
of throat islands for controlling left turns and 
offering protection for pedestrians. 

Mr. Van Deventer, after first explaining that 
between 500 and 700 deaths occur each year 
from carbon monoxide, reported a survey made 
by the Cities Service Co., with the cooperation 
of state police of seven New England and East- 
ern states, to determine factors resulting in the 
existence of carbon monoxide within cars. Be- 
tween five and six per cent of the units tested 
were found to have dangerous quantities of 
carbon monoxide in the passenger compart- 
ment, and in 57 per cent of the vehicles mea- 
surable traces of carbon monoxide were found. 

Five forms of infiltration account for the 
presence of the gas within the cars, he said. 
These are trailing eddy currents, pick-up from 
following another car, exhaust leaks, exhaust- 
manifold heaters, and crankcase breather pipes. 
The principal factors leading to dangerous con- 
centrations of carbon monoxide are low com- 
bustion efficiency, leaks in the exhaust system, 
and openings in the floor boards or other parts 


of the body shell. 





Engine Requirements Pace 


Bearing Improvements 
@ No. California 


“Bearings and Their Service” was the gen- 
eral topic under discussion at the Northern 
California Section meeting March 10, which was 
attended by 60 members and guests. L. W. 
Woodward, the first speaker, explained de- 
velopments in ball-bearing machines and spoke 
particularly on sealed bearings. 

He was followed by R. A. Watson, chief 
engineer, Federal Mogul Bearing Co., who 
gave a history of the use and development of 
crankshaft and connecting-rod bearings. ‘Each 
forward step,’ he said, ‘“‘was forced upon the 
bearing people by the engine manufacturers 
who were responsible for increased speeds and 
increased compression ratios.””. Mr. Watson also 
stated that the oil’s business is 10 per cent 
lubrication and go per cent cooling. 

Discussion followed each paper. G. L. Neely, 
Standard Oil Co.; Ralph Heintz, G. M. Heintz 
& Kaufman, Ltd. and Joseph Long of the J. 
F. Long Co. were among those discussing Mr. 
Woodward’s paper. Mr. Neely also took part 
in the discussion of Mr. Watson’s paper along 
with Mr. Saw of the Pacific & Electric 
Co. and others. 

The meeting followed a dinner at which 3 
were served. 


Gas 
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Tells Background For 
Future Car Development 
@ Cleveland 


“Behind the Scenes in the Development of 
Future Automobiles” was the subject of the 
Cleveland Section meeting of March 9, when 
130 Clevelanders gathered to hear Joseph 
Geschelin, Detroit technical editor, Automotive 
Industries, discuss this subject. 

Under the sponsorship of Archie Colwell, 
the speaker told of the complicated inter-re- 
lationship of all phases of industry in the de- 
velopment of the automobile, as well as the 
important effects of “outside” organizations, 
which have resulted in tetraethyl lead, hy- 
draulic valve lifters, cast crank and camshafts, 
special piston materials, and many others. 

Mr. Geschelin recalled that in its early be- 
ginnings the automotive industry had to rely 
upon its own facilities for the development of 
the passenger car and load carrying vehicle. 
There were no standards, no alloy steels, no 
help from outside organizations. The automo- 
bile industry started the steel companies on the 
development of alloy steels and fostered the 
ultimate standardization of steels, metals in 
general, fastenings, and other items. 

Comparison of the car of 1905 with the car 
of today, said Mr. Geschelin, shows the amaz- 
ing strides that have been made in the interven- 
ing 30 years. This chapter of automotive his- 
tory could not have been written without the 
help of the many hundreds of organizations 
now cooperating with the industry—parts mak- 
ers, raw materials suppliers, machinery builders, 
inventors, and others. The car of tomorrow, 
he added, will reflect the energies and the in- 
ventive ability of this great group of technical 
producers all aiming at the needs of the most 
important industry in this country. 

The paper was devoted largely to an ex- 
amination of the forces at play in the develop- 
ment of new cars—the role of the industrial 
artist, parts makers, inventors, art and color di- 
visions, research in general. Reference was 
made to the research programs of the automo- 
bile manufacturer as well as outside organiza- 
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tions. A brief summary of the trends in auto- 
mobiie design was given. Attention was also 
called to the contribution of machine tool manu- 
facturers and their influence upon improvements 
in quality, design and cost. 


Student Paper Contest 


Students in schools and colleges in the Cleve- 
land district which offer work in automotive 
engineering have been invited by the Cleve- 
land Section to enter a student paper contest. 
The papers may be on any branch of automo- 
tive engineering and are limited to 5000 words. 
Three prizes are offered as follows: first prize 
$25, second prize $15 and third prize $10. 
Manuscripts must be submitted by April 6. 

Prizes will be awarded at the Cleveland Sec- 
tion’s Father and Son meeting on April 13. 
Papers will be judged by members of the gov- 
erning board of the Section. 


Students in the following schools are 
eligible: Akron University, Baldwin-Wallace 
University, Case School of Applied Science, 


Cleveland Trade School and Fenn College. 


Discusses Diesel Engines 
For Trucks and Buses 


@ Syracuse 


A. A. Lyman, automotive engineer of the 
Public Service Coordinated Transport, spoke 
before a joint meeting of the Technology Club 
of Syracuse and the Syracuse Section at the 
Onondaga Hotel, March 16. Mr. Lyman’s 
subject was “Diesel Engines for Trucks and 
Buses’, and his presentation stimulated 
than usual discussion. 


more 


Plans for Rickenbacker 


Dinner-Dance Progress 
@ Metropolitan 


Plans for the Metropolitan Section’s dinner- 
dance honoring Capt. Edward V. Rickenbacker, 
to be held at the Waldorf-Astoria Hotel, May 
I, are in the process of completion. The fol- 
lowing men have already accepted the invita- 
tion of the Section to serve on an honorary 
committee for this event: Gov. Herbert H. 
Lehman, Mayor Fiorello H. LaGuardia, Gen. 
John J. Pershing, Maj.-Gen. Frank M. Andrews, 
Alfred P. Sloan, Jr., Walter P. Chrysler, 
Lawrence P. Fisher, E. R. Breech, Donald W. 
Dougias, Glenn L. Martin, Igor Sikorsky, Guy 
W. Vaughan and Col. Edgar S. Gorrell. 
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velopment of the Martin Clipper Ships but 
was unable to be present at the meeting. His 
paper was read by Peter Altman, Detroit Sec- 
tion Chairman. 

Mr. Milburn indicated that one of the chief 
problems that held back commercial trans- 
oceanic flying was the fact that the fuel re- 
quired for ocean distances was generally greater 
than the nominal disposable load, leaving the 
revenue-producing load at zero. By cleaning 
up the design of the ship aerodynamically, how- 
ever, sufficient progress has been made in the 
last ten years to reduce the power and hence 
the fuel requirements by 75 per cent. He con- 
sidered the greatest step was made when de- 
signers learned how to construct large airplanes 
on the monoplane principle, eliminating all the 
resistance and mutual interference of wings, 
inherent in the multi-wing craft. In a search 
for structural efficiency, the designing engineer 
has been greatly aided by the development of 
strong aluminum alloys, the strength of which 
has doubled in the last decade. Modern metal 
monoplane wings carrying air loads of 25 lb. 
per sq. ft. and having a breaking strength of 
125 lb. are now being constructed with a 
structural weight of 2.7 lb. per sq. ft., a ratio of 
nearly 50:1. 

Actually the China Clipper now on trial 
flights carries a maximum fuel load of 24,000 
lb., leaving a pay load of 3500 lb. on the long- 
est hop between San Francisco and Honolulu. 
Controllable-pitch propellers that can be ad- 
justed to any condition of flying have also 
added greatly to the fuel economy. 

A feature of the Martin Clipper Ships are 
the sea wings which act as lateral stabilizers. 
This new device is a type of sponson attached 
to the side of the hull and having a span of 
about one-fourth the wing span. These sea 
wings exert a powerful righting moment when 
the boat is heeled over and contribute tremen- 
dously to its stability in a rough sea, should a 
forced landing be required. The wash from 
the hull is directed under the sea wings and 
adds to the lifting effect at take-off. 

The new Clippers are making the trip from 
San Francisco to Honolulu with about 3500 |b. 
pay load, or seven per cent of their gross weight. 
This is several times the percentage pay load 
of a modern fast passenger train or a modern 
ocean liner. Designers have completed all the 
fundamental engineering for future giant air- 
planes capable of cruising any of the ocean dis- 
tances with as much as 20 per cent of gross 
weight in pay loads. 





@ Cleveland 
Meeting Feb. 10, at Nela Park, 120 members and guests of the Cleveland 
Section enjoyed the hospitality of the General Electric Co. 
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Does YOUR Company Turn To 


S.A. E. Employment Service 


When It Needs Mene 


S.A.E. members who hire engineers themselves use the Society’s 
placement service regularly. 


Perhaps the executives who place most of the engineers in your 
company are not S.A.E. members—do not know about our effective 
placement service—do not realize how easy it is to use—how eager to 


assist. 


Do them a favor—tell them about it!* 


* If you need more detailed information yourself, 
just write to E. F. Lowe at S.A.E. headquarters 
in New York and you will get the whole interest- 


ing story by return mail. 





Tells Lubrication Needs 
Of Modern Engines 


@ Northwest 


“The Demands of Modern Engines for Mod- 
ern Lubrication” was the subject of F. E. 
LaFehr, automotive engineer, Standard Oil Co. 
of Calif., at the Feb. 21 meeting of the North- 
west Section. With Mr. LaFehr on the program 
were Harley Drake, A. F. Blangy Motor Co., 
and A. K. Brumbaugh, Timken Detroit Axle 
Co. Mr. Drake told of his trip to the Society's 
annual meeting in Detroit. 

Forty members and guests attended the din- 
ner preceding the meeting. Later arrivals 
brought the total attendance to 58. 


Research Key to Doors 
Of Future Development 


@ Detroit 


A capacity crowd turned out for the De- 
troit Section Junior Student Activity meeting, 
held on March 3. R. N. Janeway, vice-chair- 
man of this activity, presided and introduced 
both speakers, the first of whom was Thomas 
Midgley of: the G. M. Research Laboratories. 

Speaking of research, Mr. Midgley indicated 
that it represented the key that would open 
the doors to future development, which doors 
no one knew. He considers these times excit- 
ing ones in which to live; there is so much 
ahead. The year 1900 was a good one in 
which to die; everyone was so smugly com- 
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Harvard University 


Offers 15 Fellowships 


Fifteen graduate fellowships in- field of 
street and highway traffic control and 
administration are being offered by the 
Bureau for Street Traffic Research in Har- 
vard University. 


This Bureau was established in 1925 to 
do basic research in connection with traffic 
accidents and congestion as well as to train 
men in technical and administrative prob- 
lems of trafic regulation. The current 
expansion of training activities has been 
made possible through grants made by the 
Automobile Manufacturers Association. 


Men who apply for these fellowships 
should have such character and personality 
as would make them likely to succeed in 
positions requiring cooperative effort and 
administrative ability, according to Miller 
McClintock, drector of the Bureau. 


Further information regarding these fel- 
lowships may be obtained from Student 
Activity Chairmen of S.A.E. Sections, or 
directly from Doctor McClintock, who may 
be addressed at the Bureau for Street Traffic 
Research, Harvard University, Cambridge, 
Mass. 


placent about our problems being _ solved. 
Madam Curie’s discovery of radium was the 
explosion in the scientific world that started 
our present upward sweep. Since then, the 
volume of chemical research has doubled every 
decade. Not all this discovery has been of 
benefit to mankind: in an attempt to fix 
nitrogen from the air for fertilizer, for ex- 
ample, we developed munitions that made 
possible the World War. 

The development of the chemistry of human 
hormones, Mr. Midgley considers the most 
significant advance in recent years. Through 
the control of hormones, scientists can combat 
such diseases as cancer and will ultimately 
solve the problem of longevity. Man can 
maintain the vitality of his thirties, forever, 
if this secret of the hormones is solved. 

E. T. Vincent, chief engineer of the Diesel 
Division of Continental Motors Corp., followed 
with an extremely broad discussion of Diesels, 
from the early days to the possible future 
trends. He brought out the fact that earlier 
ideas of the Diesel being a slow speed engine 
are rapidly being revised. The fuel doesn’t 
burn too slowly: it burns too fast. By stepping 
up the r.p.m., bearing loads are greatly reduced 
because the inertia loads tend to balance the 
predominately larger compression 
He spoke of engines running successfully at 
speeds up to 3000 r.p.m. Fuel economies be- 
tween 0.40 and 0.30 lb. per b. hp. per hr. are 
possible with b. m. e. p.’s of 130 Ib. per sq. in. 
The better the economy, the longer the en- 
gine life, since less heat has to be absorbed by 
the engine components at the higher thermal 
eficiencies. 


pressures. 








Keep the Industry Young 


Say Teetor and Warner 
@ Denver 


“Forces of circumstance have kept the auto- 
motive industry young, but more deliberate 
thought and planning will be required to 
have it remain young’, S.A.E. President Ralph 
Teetor and General Manager John A. C. 
Warner told the S.A.E. Club of Denver in a 
jointly prepared address which Mr. Warner 
presented March 20 at one of the largest meet- 
ings the Club has ever held. “Only foresight 
and deliberate analysis can forestall a tendency 
to drift toward the habits of old age,” they 
added. 

President Teetor emphasized progress when 
called upon to take charge of the discussion. 
He said, “I heard a brake squeak the other 
day and it recalled the days when all brakes 
squeaked. Improvements of brakes are just 
a part in the general progress of the industry.” 





S.A.E. Summer Meeting 
May 31-June 5 
The Greenbrier 


White Sulphur Springs, W. Va. 


Baltimore—April 2 

Engineers Club; dinner 6:30 P.M. Engine 
Testing—T. R. Kelley, Diesel field engineer, 
Waukesha Motor Co. 
Buffalo—April 14 


Hotel Statler; dinner 6:15 P.M. Speaker 
J. M. Gwinn, Jr. 
Canadian—April 17 


Regional Meeting at Prince Edward 
Windsor; dinner 7:00 P.M. 


Hotel, 
Speaker—C. T. 


Winegar, president, Chrysler Industrial Asso- 
ciation. 
Chicago—April 7 

Hamilton Club: dinner 6:30 P.M. The “Lie 


Detector’, Its Operation and Use in Scientific 
Crime Detection—Prof. Leonard Keeler, pro- 
fessor of criminology, Northwestern University 
School of Law, and inventor of the “lie de- 
tector’’. 

Ladies’ Night—dinner and speaker followed 
by dancing. 
Cleveland—April 13 

Cleveland Club: dinner 6:30 P.M. Annual 
“Father and Son” Meeting. Speaker—Ferdi- 
nand Jehle, research engineer, White Motor Co. 
Prizes to students for the best papers on some 
phase of automotive engineering will be 
awarded at this mecting. 
Detroit—April 21-24 

Book-Cadillac Hotel; participation in the 
Production Meeting of the Society. 
Indiana—April 9 


The Athenaeum, Indianapolis; dinner 6:30 
P.M. Joint meeting with the Indianapolis Chap- 


NEWS OF THE SOCIETY 


More than 150 members and guests gathered 
at dinner to welcome Mr. Teetor and Mr. 
Warner. Later arrivals brought the total at- 
tendance to well Mayor B. F. 
Stapleton of Denver and prominent members 
of the A.S.M.E. and the AJE.E., guests 
of the Society, were introduced by Dean M. 
Gillespie. Club president, Marcellus S. Merrill 
presided at the meeting. Others cooperating to 
make the meeting such a_ success included 
Elmer Graham, George Gromer, Fred Eberhardt 
and Gene Wagner. 


over 200, 


Colored motion pictures of the 1935 S.A.E. 
Summer Meeting were shown 
discussion. 

The Denver Club was the first S.A.E. group 
to be visited by Mr. Teetor and Mr. Warner 
on a tour which will include visits to the 
Oregon, Northwest, Northern California and 
Southern California Sections of the 


following the 


Society. 
The May issue of the S.A.E. Journat will 
include reports of these visits. 


Meetings Calendar 


S.A.E. Tractor 
and Industrial Power 
Equipment Meeting 
April 15-16 
Hotel Schroeder 
Milwaukee, Wis. 


ter of the A.S.M.E. The Need of Cooperation 


Between Engineers of All Lines—W. L. Batt, 
president, SKF Industries, Inc. 
Metropolitan—April 6 and April 20 

The Roger Smith, 40 East-41st St., New 


York, M.. ¥. 

April 6—Student Meeting in cooperation with 
the S.A.E. Student Branch of New York Uni- 
versity. The meeting will start at 3:00 P.M., 
with an address by J. F. Winchester, chairman 
of the Metropolitan Section. First and second 
prizes will be awarded to the student authors 
of the winning papers in the Student Paper 
Contest. Speakers—E. J. Damos, of the Byrd 
Expedition, and C. B. Veal, research manager, 
S.A.E. Dinner 6:30 P.M., followed by the 
regular Section meeting at 8:00 P.M. Auto- 
motive Diesel Engines—B. B. Bachman, vice- 
president in charge of engineering, Autocar Co., 
and C. C. Hinkley, executive engineer, Buda Co. 


April 20—Transportation and Maintenance 
Meeting. Construction and Operation of Six- 
Wheel Trucks—Austin M. Wolf, automotive 


consultant. 


Milwaukee—April 15-16 


Schroeder ‘Hotel; participation in 
Meeting of the Society. 


Tractor 


New England—April 14 

Maintenance Dept., Civilian Conservation 
Corps, Commonwealth Pier, Boston; dinner 
6:30 P.M. Inspection of shops for maintenance 
of C.C.C. trucks. 


Northern California—April 14 


Engineers Club, San Francisco; dinner 6:30 
P.M. 


Welding Trends Point to 


Lower Production Costs 
@ Milwaukee 


Trends in the application of welding which 
are contributing to lowered production costs 
in the heavy machinery and automotive in- 
dustries were discussed by K. L. Hansen, con- 
sulting engineer for the Harnischfeger Corp., 
and nationally known authority on welding, 
before the Milwaukee Section, March 2. In 
his paper, “Modern Arc Welding and its Ap- 
plications,” the speaker made suggestions on 
welding technique, discussed improvements in 
welding equipment and recent developments in 
the use of the arc welder as a low-cost produc- 
tion tool. 

In connection with Mr. Hansen's paper, 
slides were shown which illustrated the fabrica- 
tion of welded auto bodies and other applications 
of welding. There was also an exhibit of 
typical welded test specimens. 


S.A.E. Production Meeting 


April 21-24 
Book-Cadillac Hotel 
Detroit, Mich. 


Philadelphia—April 17 


Inspection trip through the plant of the Beth- 
lehem Steel Co., followed by dinner at 6:30 
P.M. at the Hotel Bethlehem, and meeting at 
8:00 P.M. In cooperation with the American 
Institute of Electrical Engineers and American 
Society of Mechanical Engineers. 


St. Louis—April 10 


Inspection of planes and equipment in the 
afternoon at Lambert Airport followed by din- 
ner at the airport at 6:30 P.M. and address at 
8:00 P.M. by Lieut. I. B. Williamson, com- 
manding officer, U. S. Naval Reserve Aviation 
Base of Robertson, Mo. At 10:40 P.M. mem- 
bers and guests will witness simultaneous ar- 
rival and departure of regular TWA planes 
from New York and Los Angeles Eastbound 
and Westbound. 


Southern California—April 7 


Breakfast Club, Los Angeles; dinner 6:30 
P.M. Keeping the Automotive Industry Young 
—Ralph R. Teetor, charge of engineering, 
Perfect Circle Co., and president of the S.A.E. 
Automotive Engineering Conquers the World 
—John A. C. Warner, general manager S.A-E. 


Southern New England—April 16 


New Departure Club, Bristol, Conn.; din- 
ner 6:30 P.M. The Transitorq—T. C. Delaval- 
Crow, chief engineer, New Departure Manufac- 
turing Co. 


Washington—April 6 


Club, Washington, D. C.,; 
Subject—Transmissions. 


The University 
dinner 6:30 P.M. 
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vow oe REDUCE SPACE 


WHEN DESIGNING MODERN MECHANISM 


= of using 
extended bearings and a battery 
of felt washers, packing or stuff- 
ing boxes in an effort to retain lub- 
ricants around rotating shafts, you 
can simplify the entire assembly, 
save space, reduce cost of cast- 
ings and other materials by simply 
applying National Oil and Fluid 
Seals. Incorporate these seals in 
your new designs. The actual sav- 
ing you will effect in materials 
alone will usually more than offset 
the cost of the Seals. 



















Send 
for 


Catalog 


OAKLAND, Calif. 1100 - 78th Ave NATIONAL MOTOR BEARING CO., INC. 
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THE OLD WAY THE NATIONAL WAY 


Ungainly housings and longer shafts Modernized design, reduction of weight, 
used to make room for stuffing boxes, plus positive imprisonment of oil and 
packing, etc., not only require space but fluid is provided by the use of National 
fail to solve the problem of leakage. Oil and Fluid Seals. 


The ORIGINAL 
PERIPHERAL - TENSION 
CLOSURE 


National Seals are the modern method 
of protecting bearings. They are the 
proven Seal incorporating sound engi- 
neering principles for imprisoning lubri- 
cant or excluding extraneous matter. 
National Seals are made for all shaft 















Wherever 
Shafts 
Move!” 


OIL & FLUID 
SEALS 


sizes in types suitable for varied 
applications. 


USE NATIONAL LAMINATED SHIMS THAT SEAL 
National has created a new steel and brass 
laminated key lock shim to securely anchor 
against rotation interchangeable close limit 
bearings that is finding wide acceptance with 
Diesel engine builders. Full particulars will be 
sent upon request. 








477 Selden Ave., DETROIT 
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Work up a quantity of Marfak in 
your hands — then separate them 
vertically—and see Marfak 
s-t-r-e-t-c-h. This demonstrates both 
cohesion and adhesion. It stays 
put. There’s nothing “yellow” 
about Texaco Marfak .. . it will 
meet every test. 

Now try this same test with the 
grease you are now using in your 
wheel bearings, universals, 
shackles and steering gear. See 
how it “breaks.” No grease of any 
kind has ever stood up under this 
test the way Marfak does. 





TEXACO 


Bus and Truck Lubricants 


TEST 
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A practical way to test chassis 
‘‘lubes’’. .. a simple experiment 
may save you many dollars 


If you make this test, you’ll know why 
more bus-miles are driven with Marfak 
than any other lubricant of its kind... 

Why Transportation Award winners 
for the past 6 years are consistent 
Marfak users. They have made the same 
test, too. And experience on the road 
has proved their judgment. 

Your first question about a grease- 
type lubricant is, “Will it hang on... 
and follow through?” 

See how Marfak does this! Take some 
of it in your hand. Roll it around a bit. 
Then separate your palms. See how 
Marfak clings, and stretches. 

Try it with any other grease... That’s 
different! In wheel bearings, universals, 
shackles, and steering gear, Marfak does 
this same thing... stays where it’s need- 
ed. And it lasts twice as long as most 
grease lubricants. 

Try it on part of your fleet. Compare 
notes. You, too, will find your main- 
tenance lowered. 


THE TEXAS COMPANY 
135 East 42nd Street + New York City 
Nation-wide distribution facilities 
assure prompt delivery 
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THTEFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 
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TITEFLEX fuel lines have been approved, and used 
as original equipment, by the Automobile Industry 
for twenty years. 
e @ 

The efficient operation of any Automobile, Truck 
or Bus is dependent on an uninterrupted flow of 
fuel to the motor. Due to vibration, road shock 
and rubber mounted motors, all Manufacturers now 


require reliable flexible all-metal fuel lines to elim- 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
| rule no attempt is made to give an exhaustive review, 
| the purpose being to indicate what of special interest 
| to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Reduction of Hinge Moments of Airplane Control Surfaces by 








inate crystallization and breakage of solid pipes. | 


Titeflex is all-metal and due to its diaphragm con- 
struction readily absorbs vibration. It does give 
very satisfactory service when carrying gasoline, 
oil, grease, air or steam under pressure. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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TITEFLEX METAL HOSE CO. 
Newark New Jersey 





Tabs 


By Thomas A. Harris. N.A.C.A. Report No. 528, 1935; 32 pp., with 
tables and charts. Price, 10 cents. [ A-1] 


Aerodynamic Characteristics of a Wing with Fowler Flaps In- 
cluding Flap Loads, Downwash, and Calculated Effect on Take- 
Off 


By Robert C. Platt. N.A.C.A. Report No. 534, 1935; 17 pp., with 


r’t 
tables and charts. Price, 10 cents. [A-1} 


Status of Wing Flutter 


By H. G. Kiissner. Translated from Luftfahrtforschung, Vol. XIl, 
No. 6, October 3, 1935; Verlag von R. Oldenbourg, Miinchen und 
Berlin. N.A.C.A. Technical Memorandum No. 782, January, 1936; 
50 pp., 23 figs. [A-1] 
Flight Tests of a Balanced Split Flap with Particular Reference 
to Rapid Operation 


By H. A. Soulé. N.A.C.A. Technical Note No. 548, December, 
19353 14 PPp., 17 figs. [A-1] 


Drag of Prestone and Oil Radiators on the YO-31A Airplane 


By S. J. DeFrance. N.A.C.A. Technical Note No. 549, December, 
1935; 3 pp., 7 figs. | A-1] 


Limitations of the Pilot in Applying Forces to Airplane Controls 
By M. N. Gough and A. P. Beard. N.A.C.A. Technical Note No. 
550, January, 1936; 13 pp., 16 figs. [A-1] 


On the Effects of Cutting Away the Trailing Edge on the Aero- 
dynamic Characteristics of a Wing 

By Tetusi Okamoto. Report No. 131 of the Aeronautical Research 
Institute, Tokyo Imperial University; November, 1935; 70 pp., il- 
lustrated. [A-1] 


Investigations on the Origin of the Sound Emitted by Revolving 
Airscrews—(II) Further Studies on Pressure-Variations in the 
Neighbourhood of the Airscrew Blade 

By Jdichi ‘Obata, Yahei Yosida and Umezird Yosida. Report No. 
132 of the Aeronautical Research Institute, Tokyo Imperial University; 
December, 1935; 32 pp., illustrated. [A-r] 


Method for the Determination of the Spanwise Lift Distribution 


By A. Lippisch. Translated from Luftfahrtforschung, Vol. XII, No. 3, 
June 17, 1935; Verlag von R. Oldenbourg, Miinchen und Berlin. 
N.A.C.A. Technical Memorandum No. 778, October, 1935; 41 Pp» 
24 figs. [A-r] 


Der 5 x 7 Windkanal der DVL 


By M. Kramer. Published in Luftfahrtforschung, Oct. 3, 1935, P- 
181. [A-1] 


The design and operation of the wind tunnel of the German Insti- 


| tute for Aeronautical Research are described. 


Kurventaflen fur den Stabilitatsnachweis Ebener Stabgruppen 
By K. Borkmann. Published in Luftfahrt-Forschung, Jan. 20, 
1936, p. I. [A-1] 
The mathematical treatise here presented is intended to simplify the 
determination of the buckling strength of framework structures. Curves 


(Continued on page 34) 
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Positive Brake Action at all times 
> i 7 
~TRU-LAY af 


BRAKE CONTROLS 
























TRU-LAY Brake Control is unlike any 
other type of conduit control on the 

market. It possesses these outstand- 
ing advantages: 


i The inner member of the conduit 

consists of a flat, thin high carbon 

wire coiled into spring form, space 

wound so that the edges do not come 

in contact with each other. It acts only as 

afriction bearing upon which the cable 

slides—friction losses are reduced. 

y ] EN 

Longitudinal wires having a spiral of long 

pitch are woven around the inner-member. This 

type of construction enables the conduit to 

withstand the compression loads to which it is 

subjected when brakes are applied. And, because 

the conduit maintains its original length, even when 

curved, shortening of conduit, and consequent throwing of 
brakes out of adjustment is eliminated. 








3 TRU-LAY construction, though very flexible, both when free and under 
load, is sufficiently rigid to prevent its flopping around due to vibration 
when the car is in motion. Because the coils of the inner-member are space 
| wound and because the longitudinal wires adjust themselves to any curve— 
\ excessive or rapid wear is eliminated. 





> 
"I : 4+ TRU-LAY construction incorporates a lubricated packing which keeps 
the entire assembly water-proof, grease-proof and dust-proof. 
3 





"Tr 
i/ AMERICAN CABLE COMPANY, Inc. 
if General Motors Building, Detroit, Michigan /: "A 
L j s An Associate Company of the American Chain Company, Inc. | 
ae, In Business for Your Safety = 
NYfT, Manufacturers of the famous WEED TIRE CHAINS N aren A 


TRU-LAY BRAKE CONTROLS 
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NOTES AND REVIEWS 


Continued 





are developed for each of five most commonly used structural groups 
of rods from which, after the determination of certain data tor each rod, 
the buckling strength of the group may be read. 


VII® Tableau de l’Aéronautique Francaise 
Published in L’Aéronautique, December, 1935, Pp. 331- [A-1] 
After a brief article deploring the condition of the French aviation 
industry and army air force, this issue of L’Aéranoutique is devoted to 
the yearly review, amply illustrated by photographs and diagrammatic 
drawings, of current French aircraft. The products of about forty manu- 
facturers are included. 


Berechnung des Oberflachenreibungswiderstandes Schneller Flug- 
zeuge 
By S. Hoerner. Published in Luftfahrtforschung, Oct. 3, 1935, p. 
188. [A-r] 
A method for calculating the surface frictional drag in high-speed 
airplanes is here developed. 


Augenblicklicher Entwicklungsstand der Frage des Fliigelflatterns 
By H. G. Kiissner. Published in Luftfahrtforschung, Oct. 3, 1935, 
p. 193. [ A-1] 
Theoretical and experimental investigations on wing flutter carried 
on to date are summarized. A direct cause in most cases is said to be 
unbalanced ailerons. Methods for increasing the critical speed and for 
the entire avoidance of wing flutter are proposed. 


Aerodynamishcher Auftrieb bei Uberschallgeschwindigkeit 
By A. Busemann. Published in Luftfahrtforschung, Oct. 3, 1935, 
p. 210. [ A-1] 
The possibility of obtaining favorable lift-drag ratios for wings at 
speeds above that of sound is theoretically discussed. 


Vermessung Beschleunigter Flugzustande 
By Harth. Published in Luftfahrtforschung, Nov. 28, 1935, p. 240. 
[A-1] 
For the purpose of obtaining more complete and accurate data on 
the movement of aircraft during acceleration, the photographic methods 
here described have been developed. 


Practical Performance Prediction of Aircraft 


By Lieutenant Colonel J. D. Blyth. Published by Pitman Publishing 
Corporation, New York and London, 1935; 80 pp., illustrated. [A-3] 


The author points out that by following the methods given a full 
investigation can be made of the performance of an aeroplane under any 
conditions of flight, and contends that although no rapid approxima- 
tions are employed it will be found that a little familiarity with the 
procedure will enable the necessary calculations to be made in a very 
limited time. All the calculations have been based as far as possible on 
first principles, with the two-fold idea of presenting less likelihood of 
errors in the basic assumptions and of providing a method which will 
not become out of date with the introduction of new types of machines. 


Le Dépannage des Hydravions en Haute Mer par le “Bateau a 
Bigue”’ 
By A. Verdurand. Published in L’Aéronautique, January, 1936, p. 3. 
[A-4] 
Transoceanic transport by means of iarge and expensive hydroplanes 
creates a new necessity, a rescue ship capable of discovering, hoisting on 
board and safely transporting a hydroplane that has been forced to 
come down on the high seas. This article describes newly developed 
derrick equipment of a hydroplane rescue ship. 


CHASSIS PARTS 


Die Theorie des Kreiselwagenfahrgestells 


By Armin Drechsel. Published in Automobiltechnische Zeitschrift, 
Dec. 25, 1935, p. 603. [C-1] 

A frame design is here worked out in which is incorporated gyro- 
scopic stabilization, without undue weight increase or use of excessive 
electrical accessories and with attendant advantages of safe and economic 
operation. 


Conséquences de l’Aerodynamisme et de l’Evolution du Moteur 
sur les Regimes de Transmission 


By G. Broulhiet. Published in Journal de la Société des Ingénieurs 
de l’Automobile, September-October, 1935, p. 295. [C-1] 


How should the transmission be modified to take advantage of the 
excess power due to the lowered air resistance of streamlined cars? 


(Continued on page 36) 
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130,000 AGGs or toven nautine 


...and the engine 
is still like new 


Ted Dyer of Spokane, operates the Overland 
Freightways, an interstate trucking business. 
Here’s one of his trucks ...a Studebaker Big 
Chief Tractor powered by a 6-110 Waukesha 
Hy-Powr Engine, 4 x 4%, 106-110 hp. 

The truck runs regularly between Spokane, 
Wash. and Portland, Ore., 400 miles one way, 
over the famous Columbia River Hi-way. The av- 
erage load is 10 tons on a single axle semi-trailer. 

Mr. Dyer says, ‘**The first 90 miles out of Port- 
land is about the most grueling test the year 
around that you could put a truck over in hi- 
way transportation work. I have put 130,000 





miles on the job and I can’t even rebore the 
engine, ‘it just can’t take it’ as the cylinders 
were out only six thousandths of an inch, not 
enough to bother with. So we just put in the 
second set of rings and rolled her down the road.”’ 

This engine has the Hy-Powr combustion 
chamber . . . exclusively Waukesha. It increases 
power 20 to 30%... with an equal saving in 
weight and size. Cooling is improved. . . valves 
and seats last longer. The engine runs smoother. 
Fuel consumption is reduced. 

Write for Bulletin 888. Waukesha Motor 
Company, Waukesha, Wisconsin. 


The Waukesha 6-110 -358 
Hy-Powr Engine under 
the hood of Mr. Dyer’s 
Studebaker Big Chief. 


WAUKESHA ENGINES 
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HOOF 
GOVERNORS 


@ Tried and Proved 


100,000 used during the last four years in 
America’s foremost fleets ... where exact 
service records were kept... proved deci- 
sively the money-saving advantages of the 
cantilever spring principle and the absence 
of friction. Hoof construction is simplicity 
plus ... only one moving part. Close reg- 
ulation, combined with design permitting 
“part throttle’’ operation as well as full 
throttle, makes Hoof the outstanding 


governor in the United States today. 


Save with Safety -- - 
with Hoof Governors 





HOOF “KEY-TYPE” GOVERNOR A.C.H. “SEAL-TYPE” GOVERNOR 


HOOF PRODUCTS CO. | 
162 N.FRANKLIN ST. § 
CHICAGO, ILL. | 


NOTES AND REVIEWS 


Continued 





In discussing this question, the author postulates that the air resistance 
of cars can be reduced easily and practicably to one-half the value 
now prevalent in current models, and that the twofold aim of the 
transmission should be to furnish maximum economy and _ accelera- 
tion. He warns against the fallacy of replacing high-efficiency stepped 
transmissions with lower-efhiciency continuous transmissions. 


Der Kraftschluss zwischen Rad und Fahrbahn 


By Robert Schuster and Paul Weichsler. Published in Automo- 
biltechnische Zeitschrift, Oct. 25, 1935, Pp. 499. [C-4] 

A theoretical discussion of the interaction of forces between the road 
and the wheels of a moving vehicle is supplemented by a few simple 
experiments. Specifically tire deformation and slip are treated. More 
elaborate experiments, designed to throw light on methods of increas- 
ing security at higher speeds, will be described in further publications. 


Der Schwingende Reifen als Ursache der Strassenzerstorung 
By E. A. Wedemeyer. Published in Automobiltechnische Zeitschrift, 
Nov. 25, 1935, p. 558. [C-4] 
Vibration of the unsprung weight of cars, the characteristics of which 
are due to the tires, is said to be the cause of road destruction. Un- 
evenness in road surface is given as the origin of such vibration. Suitable 


road surface, greater damping and a study of the interaction of tires 
and springs are recommended. 


ENGINES 


Les Facteurs du Reglage des Moteurs Diesel 

By René Retel. Published in Journal de la Société des Ingénieurs de 
l’ Automobile, December, 1935, p. 402. E-1] 

To decrease detonation in Diesel engines, the author reasons, increase 
the compression ratio, thus accelerating combustion and preventing fuel 
cracking, which, by the separation of light from heavy fractions, is the 
cause of detonation. Other topics dealt with in this article on Diese! 
engine regulation are its basic theories and the difficulties opposing its 
practical realization and maintenance at all engine speeds. 


Kraftstoffverbrauch und Warmebelastung des Ziinderflugmotors 


By K. Lohner and Th. Helmbold. Published in Luftfahrt-Forschung, 
Jan. 20, 1936, p. 10. E-1] 
One method of increasing the flight range of aircraft is to decrease 
the specific fuel consumption. This article points out ways in which 
reliable operation with lean air-fuel mixtures may be obtained and what 


results may be expected from lean mixture operation. 


Le Film d’Huile et les Moteurs a Allure Rapide 


By Henri Brillie. Published in Journal de la Société des Ingénieurs de 
l’ Automobile, November, 1935, p. 348. [E-1] 

The lubrication system for journal bearings here proposed is said to 
reduce the friction for this type of bearing to that of roller bearings. It 
consists of replacing the customary 360 deg. oil film totally surrounding 
the bearing by two elementary films, opposite one another, each extend- 
ing over an arc of 60 deg. and separated by two equal central reser- 
voirs. The analytical and experimental study of this system is preceded 
by a discussion of heat generated in the lubricant and bearings of high- 
speed engines. 


L’Essai des Moteurs et les Enseignements Qu’on Peut en Tirer 


By H. R. Ricardo. Published in Journal de la Société des Ingénieurs 
de l' Automobile, November, 1935, p. 341. [E-1 

Apparatus needed for engine testing is enumerated and to illustrate 
procedure a typical example of engine testing is recounted 


MATERIAL 


Zur Frage der Veranderung von Schmierdlen im Gebrauch und 

ihrer Regenerierung 

Edited by Dr. H. Kamptner. Osterreichisches Petroleuminstitut Publi- 
cation No. 2. Published by Fachliteratur Ges. M. B. H., Vienna, Austria. 
23 pp. [G-1] 

This research on the service changes and reclamation of crankcase oil 
includes a survey of the literature and an experimental investigation in 
which two types of oil were used. It was carried out under the auspices 
of the Austrian Petroleum Institute. 


Die Bestimmung des Aromatengehaltes in Marktiiblichen Benzinen 


Edited by F. Lang. Osterreichisches Petroleuminstitut Publication No. 
3. Published by Fachliteratur Ges. M. B. H., Vienna, Austria. 33 pp.-: 
2 illustrations. [G-1] 

The Austrian Petroleum Institute, in the investigation here described 
on methods of determining the aromatic content of commercial gasolines, 


(Concluded on page 38) 
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GLOBE GRILLES are not only out in front on the 
cars which they adorn, making an effectively 
favorable impression on passing car-owners 
... they are also out in front in the estimation 
of engineers of the nation’s fastest-selling 
cars. Globe Grilles are more than a sales- 
asset fo a car... they are also money-savers 
in the production-line because of the ease 
with which they are mounted in the shells. 


DETROIT REPRESENTATIVE 
L.M. Payne Co., Inc. + 210 Curtis Bidg. 


THE GLOBE MACHINE & STAMPING CO. 
1235 West 76th Street « Cleveland, Ohio 














NOTES AND REVIEWS 


| Concluded 


surveyed the literature, examined the merits of various test procedures, 


selected one as the best and provided a modification if it 


thought 
| necessary. 
| 


Le Progrés de I’Industrie du Caoutchouc au Cours de ces Der- 
nieres Année 


By Georges Genin. Pyblished in La Technique Moderne, Dec. 15, 

| 1935, P- 797. [G-r] 

How chemists and engineers have improved the quality of rubber and 

| extended its field of application until it is now practically a prime mate- 

rial such as wood and metal is here summarized. These efforts have 

been rewarded by an increase in world consumption of rubber from 
679,000 tons in 1931 to 900,000 in 1934. 


MISCELLANEOUS 


Réeflexions sur le Salon 1935 


4e 


By Charles Brull. Published in Journal de la Société des Ingénieurs d 
l’Automobile, December, 1935, p. 387. H-1] 


To set forth not the details of design of the new cars, but the basic 
ideas underlying such design, and the significance of these ideas for 
future automotive development is the object of this article. In the field 
of passenger-cars, the following topics are treated: the popular car, 
streamlining, front-wheel drive, control simplification, riding-comfort and 
operating economy. For commercial vehicles, engines, general chara 

| teristics, operation and use are the subjects discussed. 


Untersuchung der Oberflachengiite von Kraftfahrbeugteilen 
By A. Wallichs and G. Depiereux. Published in Automobiltechnische 
Zeitschrift, Jan. 10, 1936, p. 1. [H-1]} 
Sponsored by the German government and automobile manufacturers’ 
association, this investigation of the surface smoothness of automotive 
parts included a comparison of test methods, the examination of a num- 
ber of parts submitted by various German manufacturers, and 


an ap- 
| praisal of the finishing methods used on the parts tested. 


Manual on Uniform Traffic Control Devices for Streets and 
Highways 

Prepared and Published by a Joint Committee of the American Asso- 
ciation of State Highway Officials and the National Conference on Street 
and Highway Safety, City of Washington, November, 1935; 166 pp. 

[H-4] 

This manual is a revision and consolidation of two previous manuals 

that of the American Association of State Highway Officials for rural 
highways, and that prepared by the American Engineering Council for 
the National Conference on Street and Highway Safety to apply to city 
streets and has been approved as an American Standard by the American 
Standards Association. 

This new form of the manual is in strict harmony with the Uniform 
Vehicle Code and Model Municipal Traffic Ordinance, including the 
changes adopted by the Fourth National Conference on Street and 
Highway Safety held in May, 1934. It also takes into account the 
recommendation of the Sixth International Road Congress, held in 
1930, that consideration be given to the more extensive use of symbols. 


PASSENGER-CAR 


Recherches et Discussions Concernant la Petite Voiture S. I. A. 
Published in Omnia, December, 1935, p. 270. {L-1] 
The recent S.I.A. competition for a low-priced, two-passenger cat 

design has, the author says, awakened interest in a long neglected but 

fertile section of the automotive field, the opportunity for a car eco- 
nomical in first and operating costs. It will, he believes, have a far- 
reaching influence on the French automotive industry. A few designs 
brought into prominence by this newly-awakened interest are described. 


Chilton Flat Rate Manual 


Compiled and published by The Book Department of Chilton Co., 
Philadelphia, Pa., 1936; 960 pp. [L-2] 


The tenth edition of the Chilton Flat Rate Manual is now available. 


Man and the Motor Car 


Edited and with an Introduction by Albert W. Whitney. Published 
by the National Bureau of Casualty and Surety Underwriters, New 
York, 1936; 256 pp., illustrated. [L-3] 

This book has been written in response to a demand from high schools 
for a text book for use in courses designed to teach young people how 
to use the automobile. 

While the chief emphasis is upon the art of driving, the book is not 
limited to a manual of good driving but is written from the broader 
viewpoint of a social study presenting the automobile in its relationship 
to our modern civilization, and it endeavors to prepare the high school 
student to meet the various problems that the automobile has created. 
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ew Methods Flashed from 12 Plants 


for SAE Production Debates 


ROM Ford—the last word in cast crankshatts and 


safety glass. . . . From Packard—outstanding cylinder 
block tooling. . . . From General Motors—balancing 
with light rays and mirrors. .. . From Great Lakes Steel 


modern production methods trom the newest and largest strip 
aie 

Speeded along by these dynamic impulses and further 
simulated by a stirring Production Dinner, the 1936 Annual 
SAE Production Meeting was carried to a close on April 24 
at the Book-Cadillac Hotel, Detroit. The meeting started 
April 21 and attendance topped 500. About goo attended the 
dinner at which L. C. Hill was toastmaster. William B. 
Hurley was chairman of the meetings committee of the Produc 
tion Activity which arranged the successful sessions under the 
leadership of K. L. Herrmann, SAE vice-president represent 
ing Production and V. P. Rumely, vice-chairman of the Pro 
duction Activity. 

The high spot of the Production Dinner, if not of the entire 
meeting, was the informal speech by C. L. McCuen, Olds 
mobile president. 

“Successful engineering,” he said, “is essentially the use of 
the right material in the right place at the right time; whereas 
successful management is essentially the use of the right man 
in the right place at the right time.” 

Mr. McCuen’s frank opinion about what the car of the 
future is going to be was: “I don’t know.” Of one thing, 
however, he was sure—“that cars will never be revolutionized 
over night; it will be a gradual development.” 

Shattering another popular belief, Mr. McCuen contended 
emphatically that public opinion, not cost of tooling, is the 
determining factor in new model design. As an example he 
called attention to the many years it took to lower bodies from 
buggy heights, explaining that the problem was solved me 
chanically many years before the public got tired of the old 
type of model. 

In conclusion he expressed confidence that the industry can 
and will level out its employment curve if it will face today’s 
problems and revise principles to meet changing conditions. 


High Spots Every Day 


Six papers were read in the crankshaft and camshaft and 
balancing sessions on the opening day. The second day of 
the meeting included three papers—two at the machining and 
one at the steel session. This latter session. was held at the 
Great Lakes Steel plant after a tour of this company’s mill. 

Following plant visits to the Aluminum Co. of America 
and the Amplex Division of Chrysler on the third day of the 
meeting, the piston session was held at the Plymouth factory. 


The final session of the SAE Production Meet- 

ing was held at the Dearborn Inn preceding 

a visit to the Ford foundry and glass works. 

Here is a part of the foundry, the largest in 
the world 
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A visit to Greenfield Village and the Ford Museum was a 
feature of the final day of the meeting. Following luncheon, 
the safety glass session was held at the Dearborn Inn. A tour 
of the Ford foundry and glass works in the afternoon com- 
pleted the program. 

In addition to the regular program, many members took 
advantage of the invitations of the following plants to visit 
them on Wednesday and Thursday mornings during the 
meeting: Bundy Tubing Co., Detroit Steel Products Co., 
Dodge Bros——Plymouth plant, Ex-Cell-O Aircraft & Tool 
Corp., Gemmer Manufacturing Co., Ternstedt plant, General 
Motors Corp., Kelvinator Corp., Kelsey Wheel Co., Inc., and 
U. S. Tire Co. 


Crankshaft and Camshaft Session 


Described as “marvelous developments in their day,” by the 
Session Chairman and SAE vice-president K. L. Herrmann, 
Bantam Ball Bearing Co., were crankshafts turned out of solid 
bars and camshafts assembled from many loose parts. But 
that day was more than thirty years ago, he recalled, and in 
contrast with today’s products as described in the papers read, 
they are indeed crude and wasteful methods. 

Generally acclaimed the outstanding paper of the meeting, 
the opening paper was “Casting and Machining of Ford V-8 
Crankshaft,” by W. F. Pioch of Ford Motor Co. This paper 
is printed in full on p. 21-24 of this issue. 

What the new crankshaft means to the Ford Motor Co. 
can be gathered from Mr. Pioch’s summary, as compared to 
the forged shaft formerly produced: reduction in rough 
weight, 8 Ib.; in finished weight, 2 lb.; in stock removed by 
machining, 5'4 lb. Time saved: machining, 5 min.; grinding, 
15 min.; balancing, ¥Y, min. The elimination of all straight- 
ening operations contributes largely to the total saving of 20 
min. per crankshaft, according to Mr. Pioch. 

Summarizing machine operations, Mr. Pioch reported that, 
because of the cast-alloy material used, ordinary tool steels, 
tungsten-carbide steels and stellite steels have been of short 
duration, hence special hammered high-speed steels were re- 
sorted to and are giving satisfactory results. 

Compared to those of forged crankshafts, he reported that 
lathe speeds were decreased 55 per cent, using the same feeds. 
and that spindle speeds on lathes were reduced 35 to 40 per 
cent, again with the same feed. 
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In his written discussion of Mr. Pioch’s paper, R. E. W. 
Harrison, Chambersburg Engineering Co., pointed out that 
the logical way to reduce production minutes was more by 
elimination and shortening of operations brought by more 
closely controlled basic fabrication, than by rapid removal of 
surplus metal, as carried out in the methods described by Mr. 
Pioch. He wondered what would be the results of subjecting 
a longer shaft to the “torture” described, and whether the 
accuracy-life of the cast-alloy crankshafts was as long as those 
of forged construction. And finally, he wanted to know how 
the two shafts compared under conditions of vibrationary 
impact, such as encountered “when the careless or inexperi- 
enced driver lets the clutch in with a bang.” 

Exemplifying the quotation, “the more brains, the less iron,” 
Auker K. Antonsen, Fairbanks, Morse & Co., in his paper 
“Machining of Large Cast Diesel Engine Crank Shafts,” met 
the problem of lighter shafts by casting them with hollow 
pins and bearings. Forged shafts, he reported, can not come 
within 300 lb. of these weights. 

He then explained that cast crankshafts have been used 
for three years by his company. He believes that an eight 
throw cast crankshaft with 8-in. journals and 6%4-in. crank 
pins is the largest of its type made. It weighs 1300 lb. in the 
rough, he continued, and machines to 1050 lb.; or, in other 
words, 250 lb. of stock is removed, compared to 2000 lb. of 
stock that must be removed from a hand-forged shaft of this 
size. 

Assisted by slides, Mr. Antonsen described the fifteen 
machining and balancing operations employed to complete 
the crankshafts. For machining crank-pins, he reported a 
departure from practice in that the crankshaft is held station 
ary while the shaft revolves. 

In closing, Mr. Antonsen recommended the use of X-ray 
equipment in inspecting cast-alloy crankshafts for internal 
defects. 

“Proferall” refers to process-ferrous-alloyed iron, explained 
D. J. Vail of Campbell, Wyant and Cannon Foundry Com 
pany, prefacing his paper on the “Development of Proferall 
Cast Camshaft.” After trying hundreds of materials, he 
stated that a duplex electric furnace alloyed iron, termed 
“Proferall,” was found to be satisfactory. 

In closing, he listed the production economies effected by 
use of the cast camshaft, such as elimination of forging-die 


Preceding the pis 
ton session on 
Thursday members 
visited the Alum- 
inum Co. of Amer- 
ica plant, panora- 
ma of which is 
shown in this pic- 
ture 
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expense, ease of making design changes, and elimination of 
heat-treating, plating, carburizing, and hardening operations. 


Supplementing his paper, Mr. Vail de- 
scribed the machining operations of these 
cast crankshafts as practiced at the Hudson 
Motor Co. since 1932, reading from a paper 
written by a Hudson engineer. It told how 
localized hardening was applied to the cams 
to solve troubles experienced with chills, such 
that the cams could not be machined, but 
were ground to size. 

“Extended use of cast camshafts is prob 
ably influenced by the extreme age of much 
of the forging equipment in use in this coun 
try today,” according to the written discus 
sion of Mr. Vail’s paper by R. E. W. Harri 
son, Chambersburg Engineering Co. Citing 
the American Machinist survey of 1935, 
which showed that 85 per cent of forging 
hammers are more than ten years old, he con 
tended that the inaccuracies of such old 
equipment result in surplus metal that in 
creases machining costs. 

Using as a comparison the difficulty of driv 
ing a golf ball straight, Murray Fahnestock 
ot Ford Dealer and Service Field, concluded 
the session by praising the engineers who can 
“cast as crooked a thing as a crankshaft so 
straight.” 


Balancing Session 


Production Balancing Practice,” by Ewald 
J. Wolff and Lawrence F. Hope, General 
Motors Corp., dealt with balancing machines 
developed and used by this company, and 
was read by Mr. Wolff. These machines 
included dynamic, mass-center, and_ static 
types. 

“They do it with mirrors” in the dynam 


A steel session was con- 
vened at the Great Lakes 
Steel Co. on Wednesday 
following a tour which 
covered among. other 
things that company’s 
new 96 in. hot mill, part 
of which is shown here 


Speaker 





C. L. MeCuen, 


Oldsmobile president, 
spoke at Production 
Dinner 


balancing machine, as described by Mr. Wolff; unbalance read 
ings are made by measuring the runout at either end of roller 


arms that are free to move by means of a 
light-ray indicator. This light-ray indicator, 
he explained, consists simply of a source of 
light projected to a concave tilting mirror 
which is oscillated by one of the roller arms. 
The light is then projected to a rotating 
mirror driven from the main drive unit and 
focused into a spot on the screen. Lateral 
movements of the spot then represent runout 
at the roller arms—proportional to unbal 
ance. Vertical movements represent the rota- 
tion of the shaft, the height of the screen 
corresponding to one complete revolution. 
Thus Mr. Wolff explained that the location 
ot the spot, as read on a calibrated scale on 
the screen, will give the amount and location 
of the unbalance. 

When used for crankshafts, he went on, 
removal of stock is accomplished either by 
grinding or drilling. 

Mass-centering machines are used, Mr. 
Wolff stated, to decrease the amount of un 
balance in the final balancing operation. 
Static balancing machines, he reported, use 
only one indicator since the dynamic unbal 
ance is negligible. 

The Olsen line of balancing machines was 
described by B. E. Ohlson of the Tinius 
Olsen Testing Machine Co., in his paper 
“Olsen Methods of Balancing.” 

In his requirements for the ideal balancing 
machine, Mr. Ohlson stressed sturdiness, sim 
plicity, fast operation and accuracy, then de 
scribed with the assistance of slides, machines 
that he believed fulfilled these requirements. 
In one of these machines, he told how the 
angular position of unbalance is determined 
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by means of a pointer revolving around a metal ring, arranged 
so that a spark arc appears between the pointer and metal 
ring at the angular point of unbalance. 

Taking the rider’s viewpoint of balancing, S. T. Foresman 
of Chrysler Corp. discussed the bad effects of unbalance on 
automobile travelers in his paper on “The Influence of Bal- 
ancing on Today’s Automobile.” 

“The increase in noise, which is air-borne vibration, to- 
gether with the vibration felt, increases fatigue and a strain 
is imposed on the whole nervous system with resultant head. 
aches, indigestion, and irritability,” he stated. In his opinion 
part of the vibration in all cars may be blamed directly upon 
unbalance. 

W. H. McCoy, General Motors Corp., who presided at the 
session, said that improved balancing has increased the phy- 
sical and mental comfort of riders more than any other 
development. 

Steel Session 

Starting the steel session at the Great Lakes plant, V. P. 
Rumely, Hudson Motor Car Co., session chairman, compli- 
mented the steel industry on its ability to meet the demands of 
the automobile industry, which demands grow more severe 
and exacting as the automobile industry develops. 

“In 1937 Great Lakes Steel Co. will be able to produce 
steel for one million and a half cars,” predicted E. L. Wet 
stein, keynoting his talk on “Steel for the Automotive In- 
dustry.” 

The steel industry is rapidly considering itself part of the 
automobile industry, he continued. 

In conclusion, Mr. Wetstein suggested more serious con- 
sideration of buying steel in rolls, rather than flat strips, in 
order to reduce the amount of scrap in cutting. 


Machining Session 

Tooling for what he claimed is “the outstanding cylinder- 
block line in the industry” was a big, specialized job, accord 
ing to R. N. Brown, Packard Motor Car. Co., in his paper, 
“Tooling for the Packard 120 Cylinder-Block.” 

Especially is this so, he continued, because here was an 
entirely new car with not a single part interchangeable with 
those of previous models. 

Under such conditions, he explained, it was expedient that 
the cylinder-block be tooled by an outside concern. Accord. 
ingly, the Ingersoll Milling Machine Co. was selected. Tool- 
ing was designed to give entirely electrical and automatic 
operation throughout its cycle. The Ingersoll Milling Ma- 
chine Co., he stated, “guaranteed that these tools would pro 
duce a definite rate of production within the limits specified 
on our blueprints.” 

F. W. Cederleaf, Ex-Cell-O Aircraft & Tool Corp., session 
chairman, commended Mr. Brown for this achievement, espe- 
cially since it necessitated jumping suddenly into considerably 
higher production than had ever been experienced at Packard. 

Predicting that we had “only scratched the surface” of the 
potential applications of tungsten-carbide metals, J. P. Wells, 
Pontiac Motor Co., announced that his paper, “Modern Ma. 
chine Cutting Tool Requirements,” wou!d be confined to a 
discussion of these hard-carbide metals. Of the ten outstand- 
ing advantages of the metals that he enumerated, faster cut- 
ting and longer tool life were mentioned most frequenly. 

Cast iron heads the list of materials successfully machined 
with these tools, but Mr. Wells also mentioned many non- 
ferrous metals and some non-metallic materials such as win- 
dow glass, porcelain, and mica. Steel applications, he ad- 
mitted, were the exceptions rather than the rule. 
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In conclusion, Mr. Wells cautioned users that carbide metals 
are only half as strong as steel, and that they are more sensi- 
tive to vibration. 

Answering C. F. Scott of General Electric Co., Mr. Brown 
replied that the cylinder-blocks were not annealed, were ma 
chined dry, and that the first operation controlled the produc 
tion rate of 23 blocks per hour. If necessary, he added, pro 
duction is speeded by running this operation several shifts. 
Most tooling costs, he reported, were depreciated 100 per 
cent the first year, with some milling cutters a little longer. 

Supplementing Mr. Wells’ precautions on the requirements 
of carbide tools, Frank W. Curtis, Firth-Sterling Steel Co., 
stated that the size of tool and power necessary frequently 
must be increased to compensate for the increased cutting 
speed and strength limitations of this material. Definite 
recommendations were to proportion the size of blank prop- 
erly, to make the shank at least four times the thickness of 
the cemented insert, and to mount the insert with a minimum 
of overhang. Because the load is distributed over many 
blades, he believed this material unusually well adapted to 
milling. Grades, he concluded, are becoming stronger, 
tougher, and harder all the time. 

Further data on the development of carbide tools were given 
by N. N. Shepherd of Carboloy Co., Inc., in written discussion. 

R. R. Keith of J. I. Case Co. told how he had to abandon 
the use of carbide tools because of their higher overall cost 
compared to stellite, probably because he did not realize all 
the conditions to be met. 


Piston Session 


“Production technique in the manufacture of aluminum 
alloy pistons has been affected during recent years by design 
changes in the product, and by development in production 
practice itself,” observed E. S. Chapman, general works man 
ager, Plymouth Motor Corp., to preface his session paper, 
“Manufacture of Elliptical Skirted Pistons.” 

These pistons, he explained, are characterized by an ellip 
tical skirt having a slot or slots that affect the form of the 
piston under operating conditions. 

Using figures to give an idea of the efficiency and compact 
ness of this foundry, he stated that it needs only 1200 sq. ft. 
of floor space to produce 18,000 castings per 24-hr. day, or 
enough pistons for 3000 six-cylinder cars per day. 

Safety Glass Session 

Opening the paper “Laminated Safety Glass,” by R. H. Mc- 
Carroll and read by J. L. McCloud, both of Ford Motor Co., 
was the contention that this material is “the most important 
contribution to safety in modern transportation.” 

The original idea for laminated safety glass, he recalled, 
was patented in England in 1905. Commercial success, he 
continued, did not come until later in France during the War, 
the revived product being a celluloid filler bonded with gela 
tin between the two glass sheets, known as “Triplex.” 

In 1927, he said, Ford bought the rights to the process and, 
shortly afterward, the material was adopted as standard wind- 
shield equipment, he stated. At this time the material had 
many faults, Mr. McCarroll went on, including discoloration, 
“rainbows,” opaqueness, and fogginess, the last being caused 
by opening up of the cement bond. 

Later many other companies cooperated with Ford in de- 
veloping laminated safety glass, he said, and improvements 
followed rapidly, finally resulting in the development of the 
cellulose-acetate filler and cement used today. 














How Ford V-8 Crankshafts 
Are Cast and Machined 


By W. F. Pioch 


Mechanical Design Dept., Ford Motor Co. 


HE methods developed in manufacturing Ford V-8 
crankshafts are among the most unique in the produc- 
tion of present-day motor cars. 

This development, however, has been a step-by-step evo- 
lution. During the original experimental work many setbacks 
were encountered which, in some instances, resulted in the 
adoption of radical and heretofore unheard-of measures of 
correction. 

Devices to determine the progress being made had to be 
developed, as well as the part itself. Machines and gages 
to subject the crankshaft to extreme torture were designed 
and built. Results obtained from the use of these machines 
and testing devices provided information that would require 
thousands of miles of road tests under the most severe con- 
ditions to duplicate. As an example, a fixture was built to 
furnish a finished block condition. This fixture had three 
main bearings and bearing caps identical to the cylinder block. 
Instead of holding perfect alignment in all three bearings 
we designed an adjustable center bearing to produce a mis- 
alignment to the two end bearings. 

By placing the crankshaft in this fixture and rotating the 
shaft a deflection was caused which continued throughout 
the entire 360 deg. of rotation, thus providing a torture which 
would show defects as well as the tendency toward fatigue. 

Another problem was to determine the reaction of the Ford 
cast-alloy crankshaft to shock. The simple principle of drop- 
ping a given weight a given distance was employed to produce 
the required foot-pound impact. In some cases these crudely 
built temporary fixtures were sufficiently successful to war- 
rant the development of automatic hydraulic equipment such as 
is being used today. While somewhat changed these modernly 
developed units bear the “ear-marks” of the original designs. 

Production does not start with the machining of the crank- 
shaft nor does the molding represent the entire pioneering 
achievement. The manufacturing development begins with 
the patterns; or the more proper name would be “core boxes”, 
as the entire mold is made of dry baked sand. 

There are 16 core boxes necessary to make up the stack- 
mold of 16 layers. Each core box is an individual unit of 
development. The bottom box, or No. 1 box, contains the 
shapes of four pulley-fit diameters which do not lie in the 
normal plane of the crankshaft centerline but in an offset 
position. This will be explained later. The extreme front 
end of the crankshaft is offset 0.189 in. from the centerline 
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in one direction and shifted 0.105 in. off centerline at go deg. 
to the 0.189 in. shift. The centerline of the portion of crank- 
shaft pattern in this box is placed on an angle to the normal 
bearing centerline, the angle being 1 deg. 17 min. in a plane 
leaning toward the 0.189 in. offset, and 44 min. in a plane 
toward the 0.105 in. offset. 

This offset continues in No. 2 box, the angles remaining 
the same but the offset lessened due to being nearer the con- 
verging point of the angles. 

We will now explain our reasons for this angle and offset. 
The “throw” or pin bearings of the shaft form a “U” section, 
and in the cooling of the casting from a critical heat the ends 
of the “U” section, being separate masses, do not shrink 
towards each other. Therefore they retain the cast space be- 
tween the cheeks. The bearing itself, being a heavy mass, 
has considerable shrinkage or lengthwise contraction. 

We, therefore, must create an error to overcome an error. 
In other words, we predetermine the action of the natural 
element of expansion and contraction and overcome this con- 
dition in our core boxes. This method of casting the cheeks 
of crankshafts at an angle other than the go deg. finished 
angle, is necessary only on the end pin bearings. There is no 
difficulty with the two center pin bearings. 

This engineering precaution is necessary due to the fact 
that there are no straightening operations at any time on the 
V-8 crankshaft. This is just one of the many forward strides 
made in this new field. 

There are no loose pieces in any of these crankshaft pattern 
core boxes. The rotary type core molding unit employed in the 
foundry is not littered with many multi-shaped loose pieces 
which usually hamper production and slow up the job. 

The venting is done on the joint faces of the cores and 
the sprue is centrally located, equi-distant from the four crank 
molds contained in the mold assembly. The strainer core is 
located in No. 14 core section and the main runner gates 
come in No. 6 and No. 7 core sections. These gates would 
come on the cheeks next to the center main bearing. 

Cores No. 4 to No. 11, inclusive, are constructed with the 
pattern part of the core in the proper or normal plane to the 
centerline of crankshaft. The sprues and runner gates are 
made in such a manner as to create a spiral flow of metal 
when pouring, thus reducing continuous wash or grooving. 

The wear limit on the core boxes has been established as 
0.007 in. Wear in excess of this amount would cause accumu- 
lative error prohibitive to successful manufacture. If one box 
is shown to be worn inspection will reveal similar wear in 
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the remaining boxes as the cores are made from sets of 
matched core boxes. 

Just one more statement about the core-making equipment. 
We have six complete sets of core boxes. Four sets are kept 
in operation and two sets are used for replacement when worn 
sets are being repaired. 

Leaving the pattern equipment, we call attention to the 
foundry operations and equipment. The melting of the metal 
furnishes many interesting facts. For instance, the 15-ton 
electric furnace consumes an enormous amount of electrical 
energy. One of the steps necessary to produce a melting agent 
for the great amount of liquid metal is the transforming ot 
electricity. The primary voltage of the 5000 kva. transformer 
is 13,200 volts and has about 126 amp. The transformer 
changes this from 13,200 volts to an 88 volt to 225 volt range, 
at the same time building the amperage up from 126 amp. to 
a 12,000 amp. to 20,000 amp. range. The amount of electricity 
consumed per 8-hr. shift by each furnace would be between 
10,000 kw-hr. and 12,000 kw-hr. As a crude comparison this 
amount of electricity would keep an ordinary 100-watt mazda 
light bulb burning for 120,000 hr. 

The cores are made on the roll-over type molding machines 
which are mounted on a revolving platform. This platform, 
or turn-table, is constructed of standard floor grating and any 
sand overflowing the core box or falling from the machine 
goes through the grating to a sand-return unit. 

The core sand is air tamped, surplus sand “struck off’, core 
plate placed on top face of box, and rolled over. A hand lever 
lowers the core and plate from the core box, which remains 
rigid. Cores are inspected and placed on a multi-deck con- 
veyor which passes through an oven. The time necessary for 
proper baking is approximately 1 hr. 20 min. 

After baking the cores are inspected to see that the contact 
faces are flat; also to detect any core flaws. During this inspec- 
tion the cores are moving along on a flat conveyor and are not 
removed unless flaws are detected. 

A white coating of a special silica wash is applied by spray- 
ing. This wash is individual as to type and we use it exclu- 
sively on this job. 

The molds are built up on a moving conveyor. Fifteen cores 
are placed in stacked formation according to interlocking 
markers or locators. Paper is placed over the sprue holes to 
keep out sand and then the header or No. 16 core is set into 
position. This header or top core contains the pouring pocket 
which helps to induce the whirling motion of the metal as 
it runs into the mold. 

A metal frame or hoop of % in. diameter stock is placed 
around No. 4, No. 8 and No. 10 cores to reinforce the mold 
about the heavy counterweights. Immediately preceding the 
pouring operation a steel shield is placed partially around the 
pouring pocket. This shield is a three-sided affair and the 
inside has been clay-coated by brushing. 

Taking the record of a furnace charge we found the fol- 
lowing specifications: 


ala 5 5 atm | 3000 lb. 
ae 2500 lb. 
meee fa irom .......... .. *2500 lb. 
Carbon Steel ...... nas 5660 lb. 
ae <span és > Te 
Alloy Steel ....... Leet 
SE os by oso ees Ser 340 |b. 

ee 25000 |b. 


*(No Scrap Iron) 
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A sample was taken and sent to the laboratory for an 
analysis test, which usually takes about 25 min. During this 
time, an additional 6000 |b. of back stock or re-melt was added 
to the charge. This brought the charge to 31,000 lb. or 154 
tons. Corrective amounts of various stock were then added to 
the charge to give an analytical report as follows: 


Per cent 
Chromium 0.40 to 0.50 
Silicon 0.85 to 1.10 
Manganese 0.60 to 0.80 
Carbon .. 1.35 to 1.60 
Copper 1.50 to 2.00 
Phosphorus 0.10 Maximum 
Sulphur 0.06 Maximum 


The time required to bring furnace from a cold charge to 
time of pouring is about 3% hr. 

The metal leaves the furnace at 2800 deg. fahr. and the 
pouring temperature is 2700 deg. fahr. A drop in temperature 
of 30 deg. fahr. is permitted, thus establishing a pouring range 
of 2670 deg. fahr. to 2700 deg. fahr. 

The pouring weight of each mold for the four crankshafts, 
including the gates and risers, usually runs about 430 |b. 
The equipment will take care of a daily production of about 
6500 crankshafts, and at the weight just given per mold, 
110,000 lb. of melted metal must be taken from the furnaces 
daily, an excess of 50 tons. 

The cast molds of four crankshafts, with the gates and 
risers, are sent to another division of the plant where the 
gates and risers are broken from the crankshafts. This is 
done in a manner such as to reduce the shock directly ab- 
sorbed by the crankshaft. (Hammers and chisels are used 
for this operation.) 


Normalizing and Heat Treating 
The shafts are now ready for the first individual operation, 
that of normalizing and heat treating, or the process of 
relieving internal strains and brittleness. Then they are treated 
to obtain the desired physical properties as follows: 
Torsion Tests on Shafts: 


Elastic Limit 88,200 lb. 96,500 lb. 


Ultimate 128,000 lb. 130,000 |b. 
Twist at Elastic Limit 9 deg. 6 deg. 
Twist at Ultimate Limit 16 deg. 25 deg. 
Brinell Hardness 255 321 


Impact test to withstand a drop of 50-lb. weight 40 in. to 
the flange at center of main bearing while supported on two 
end main bearings. (This is a laboratory test to check furnace 
charge analysis.) 

Shafts at normal atmospheric temperature are placed in a 
double-decked furnace and brought up to a temperature of 
1650 deg. fahr. in one hour. Shafts are held at this tempera- 
ture for 20 min. then reduced to 1ooo deg. fahr. in air, then 
brought up to 1400 deg. fahr. in one hour, held at 1400 deg. 
fahr. for one hour and discharged from the furnace at 1000 
deg. fahr. They are then placed on a cooling conveyor for 
delivery to the cleaning room. Brinell tests are made and all 
castings are visually inspected. Shafts are now ready for the 
first machine shop operations. 

Due to the fact that the Ford V-8 crankshaft is made as a 
special alloy casting instead of the conventional drop-forging, 
many traditional machining methods have been altered to 
conform to the different conditions encountered. 
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Cutting speeds and feeds have been most widely affected. 
A milling cutter, fed by a contour cam, removes excessive 
stock which might remain when gates and risers do not break 
evenly from the casting. A high-speed inserted-blade cutter 
is used; cutting speed being 47 ft. per min. 

When thoroughly cool, each crankshaft is subjected to a 
severe impact test. This operation is performed by raising a 
30-lb. hammer to a height of 30 in. from the work and 
dropping the hammer, with no retarding action whatsoever, 
directly upon the suspended portion of the crankshaft under 
test. 


Machine Operations 


The actual machine operations begin with the centering of 
both ends of the crankshaft. The shaft is positioned for cen- 
tering by locating on the large counterweights. The shaft 
rests on four points, two of which are rigid. The other two 
points rest on a rocker arm and tend to create a three-point 
bearing condition. By locating crank in this manner centers 
are placed in a plane parallel to the centerline of crankshaft, 
but on the centerline of the unmachined mass. 

The next, a partial operation, checks the accuracy of the 
centering operation with a rough static balance test from the 
centers. 

Locating on the centers, the center main bearing is rough 
ground to establish a steady rest surface for use on succeeding 
operations. A wheel 24 in. in diameter X 17/16 in. wide is 
used. 

The next operation is to rough-turn the outside diameter of 
flange followed by rough-turning the fan pulley diameter. 
The parts are hydraulically clamped and the tools hydrauli- 
cally fed into work. We rough-turn the diameters and lengths 
of the three main bearings. This is also done on hydrauli- 
cally operated machines. High-speed tools 0.75 in. X 0.75 in. 
are used and the cutting speed is 4o ft. per min. 

An automatic lathe faces the flange and turns the oil slinger 
grooves, using high speed tools at 38 ft. per min. 

At this time we re-center and counterbore the flange-end of 
the crank; this operation becoming necessary due to having 
removed a greater part of the center hole when facing flange. 
The operation is done at present on a single-spindle vertical- 
drill. However, we have under construction a rotary type 
continuous machine. 

The crank is now placed in a two-way automatic machine 
which drills, reams, countersinks, and taps four 7/16-in. 
diameter holes and reams two 7/16-in. holes in the flange. 
At the same time, the machine drills, reams, countersinks, and 
taps one %-in. diameter hole in front-end of crank and faces 
small end to length, using high speed steel at 24 ft. per min. 
for facing. 

Should there be repairs to any of the previous operations, 
they are made at this time. This, of course, is a small per- 
centage operation. 

Next, we grind rear main bearing to length. This is done 
at this time to establish a master face from which the spacing 
of succeeding operations is determined. The wheel is 20 in. 
diameter X 2% in. X 12 in. 

The three main bearings are semi-finish ground on a three- 
wheel hydraulically operated grinder using 36 in. diameter 
wheels. 

The four pin bearings are turned at one time on an auto- 
matic crank lathe. The crank is clamped and the tools fed 
hydraulically. 


Oil holes are drilled from one bearing to another with the 


crank held in an angular position. The average length of the 
drilled hole being about 4.5 in. to 5 in. and 3/16-in. diameter. 
The drill presses used have hydraulically fed heads equipped 
with overload releases. These releases not only eject the 
chips when the drill becomes chip-bound, but also detect dull 
drills, and therefore eliminate drill breakage to a large extent. 
High-speed drills are used at 35 surface ft. per min. 

Pin bearings are grooved to width, semi-finish turned on 
the diameter and then inspected. High speed steel form 
tools are used at 20 surface ft. per min. 

The oil holes are countersunk to remove any burrs and the 
crank is now ready for the major grinding operations. 

The pin bearings are finish-ground on hydraulically oper- 
ated grinders, using 42-in. diameter wheels and holding di- 
mensions to within o.oo1 in. on the diameter and within 
0.002 in. on the width. The surface speed on the wheels is 
accurately maintained as wear occurs by changing the motor 
speed proportionately. 

The flange diameter is finish turned and chamfered and 
end of the shaft is chamfered. High speed steel blades are 
used at 33 ft. per min., removing 0.03 in. stock. 

The three main bearings are finish-ground for diameter and 
length, the order of operations being: center, rear, and front. 
The center main bearing is ground first as a steady rest sur- 
face for the succeeding operations. A 24 in. diameter X 
1 49/64 in. X 12 in. wheel is used; 0.025 in. stock being 
removed. 

The outside diameter of flange, the gear-fit diameter, and 
the fan-pulley diameter are finish-ground in separate opera- 
tions in the sequence named. This also uses a 24 in. diameter 
x 1 49/64 in. X 12 in. wheel. 

A rotary type continuous automatic mill cuts the keyway 
in the gear-fit diameter; the keyway being held within 0.001 
in. in relation to the centerline of the bearings. A high-speed 
steel multi-blade cutter is used at 38 ft. per min. 

The thrust-face of the rear main bearing is polished, using 
a felt wheel. The surface of the wheel, or polishing face, has 
been impregnated with a fine grain (passing through 180- 
mesh) especially prepared abrasive compound. This is not a 
sizing operation, but a means of obtaining a highly polished 
surface to a previously closely machined dimension. 

The fly-wheel flange-face is ground, the corners of all drilled 
or machined surfaces are checked for burrs, and the crank is 
hung on a monorail conveyor to be carried through an auto- 
matic steam and hot water washer. A 20 in. diameter X 1.5 
in. X 12 in. wheel is used to grind flange-faces. 

After regaining a normal temperature of 68 deg. fahr. to 
70 deg. fahr. the shafts are rigidly inspected 100 per cent. 
The concentricity and alignment of all bearings must be 
within 0.001 in. limit. 


Balancing Procedure 


Machining operations having been completed and crank- 
shaft having undergone rigid dimensional inspection, we are 
now ready to subject the crank to a unique, but basically 
simple, static and dynamic balance test. The purpose of this 
test is to detect any unbalance in the total mass about the 
crankshaft centerline and to determine the angular relation 
of the unbalance. 

The crankshaft is dynamically balanced within 0.2 in-oz. 
at any one point of reference. 

The crankpin balancing weights, commonly called “bob 
weights” play a deciding part in the balancing operations. 

The “bob weights” are clamped around the “throws” of 
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the crankshaft to create a piston and rod assembly condition. 
The weight of the “bobs” is determined as follows: 
For reciprocating parts, we take the weight of: 


(1) Piston 
(1) Piston Pin 
(2) Piston Rings 
(1) Oil Ring 
(1) Top end of rod. 
And for rotating parts, we take the weight of: 


(2) Lower end of rods 
(4) Cotter pins 
(2) Bearing Halves 


And the oil in one crankpin hole. 

The weight of “bob” is held to plus or minus 0.5 gram. 

The amount and angular relation of unbalance is deter- 
mined by placing crank into a suspended type cradle of the 
balancing machine and setting crank into a rotating motion. 
The frame oscillates at an established amount of vibrations 
per minute. The crankshaft rotates at a speed to synchronize 
with the vibrations of the oscillating frame. 

Centrifugal force will automatically set up a vibration when 
any unbalance exists. The amount of disturbance caused by 
this unbalance is recorded and the angular relation of un- 
balance is determined. By consulting a computing chart the 
depth required for drilling a hole to remove weight may be 
calculated within o.o10 in. On this first balance operation a 
0.75 in. diameter drill is used. The drill passes in a plane 
on the centerline of the correction point which in this case 
is on the centerline of the large cheeks or counter-balances. 

The second balancing operation corrects any condition of 
unbalance not taken care of in the first balance operation. 
This operation is similar to the first, only a 0.437 in. diameter 
drill is used to remove the stock and the points of correction 
are moved to the centerline of the small or end cheeks. Great 
care has been exercised in blowing all chips from the crank- 
shaft before placing the crank on the balancing machine. 
After this final balancing operation and inspection, the “bob 
weights” are removed. 


Crankshaft Polishing 


The cranks are placed on a hydraulically clamped polishing 
machine; the polishing agent in this case being ribbon-type 
polishing-paper. The abrasive used on this polishing-paper is 
320-grain; in other words, the dust must pass through a mesh 
screen of 320 spaces per in. 

The pressure exerted upon the paper is approximately go lb. 
The shaft rotates at 120 r.p.m. for approximately 45 sec. under 
this pressure, which results in a highly polished face. 

The quality of finish, or polish, is easily determined by the 
color change effected on the bearings. The light or “white” 
bearing indicates insufficient polish. An appearance of brown 
spots indicates a “burn” and must be repolished with new 
paper. 

The desirable condition is a dark bearing, almost to a black, 
this being an extremely smooth finish. 

While the crank is being polished an end-wise oscillating 
motion of about 3/16 in., is produced on the table carrying 
the crank. 

This oscillation prevents a possibility of grooving the bear- 
ings and also tends to remove a high spot, even though too 
small to detect with the eye or by touch. 

One apparently small fact is not overlooked in this polishing 
operation. The crank must rotate in the same direction as it 
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would on the car, thus making the grain of polish conform 
to a road condition. 

After the polishing operation, a final inspection takes place 
to reveal any visual defects. The oil holes are thoroughly 
flushed under 4o |b. pressure. 

The cranks are placed on rubber covered hooks and deliv- 
ered directly to the final motor assembly. 

In all cases handling is performed in such a manner as to 
remove the possibility of injury to any of the finished faces. 
Approximately one mile of monorail conveyor is used to pre- 
vent manual handling of cranks. 

Now that the manufacturing phase has been discussed, let 
us consider some of the results. 

The manifold advantages of the cast-alloy steel crankshaft 
are not limited to the economic and manufacturing fields. 
The deciding factors are the results obtained by actual use 
of the product in the car itself. 

While there is a great saving of time in the manufacture 
of the cast-alloy steel crankshaft, this alone could not influence 
the adoption of this shaft in preference to the conventional 
forged type shaft. 

The cast-alloy steel shaft has advantages of quality to pro- 
duce a far more serviceable and longer-lived crankshaft than 
is possible with forging. 

The life of a crankshaft can be based only on the limit of 
tatigue and resistance to wear. The cast-alloy steel crankshaft 
has a fatigue resistance double that of the forged type. Fatigue 
is the greatest contributor to crankshaft failure, therefore, the 
importance of the cast-alloy shaft can be clearly seen. The 
resistance to wear is very apparent. After running a car 25,000 
miles the shaft can be taken out and examined and no wear 
whatsoever is apparent on the bearings. This is easily ex- 
plained, as the metallographic structure contains a certain 
amount of free graphite which tends to create a self-lubri- 
cating condition. 

Daily reports giving graphic accounts of the success of the 
cast-alloy steel crankshaft justify the confidence placed in this 
unique and individual product. 

The following summary will reveal some of the manufac- 
turing advantages of the cast shaft over the conventional 
forged type: 

Summary 

As a comparative summary, the following figures are given: 
Forging-weight: 

The forged crankshaft weighs 80 lb. rough, 65 |b. finished. 

The stock removed by machining is 15 lb. 
Casting-weight: 

The cast crankshaft weighs 72 lb. rough, 6214 |b. finished. 

The stock removed by machining is 9 |b. 
Machining-minute cost: 

Time required for machining forging is 39 min. 

Time required for machining casting is 34 min. 

The time saved is 5 min. 

Grinding-minute cost: 

Time required for grinding forging is 44% min. 

Time required for grinding casting is 29% min. 

The time saved is 15 min. 

Balancing-minute cost: 

Time required in balancing forging is 1234 min. 

Time required in balancing casting is 124% min. 

The time saved is 4 min. 

The total saving in machining and straightening is 20 min. 
on each crankshaft. The elimination of all straightening op- 
erations contributes largely to this saving. 
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e SUNDAY, MAY 3ist 


EVENING 


Passenger Car 
Business Session 


e MONDAY, JUNE Ist 


MORNING 


Passenger Car 
Transportation and 
Maintenance 


EVENING 
Truck, Bus and Railcar 


e TUESDAY, JUNE 2nd 


MORNING 


Fuels and Lubricants 
Passenger Car Body 


AFTERNOON 
Fuels and Lubricants 


EVENING 
Members Forum 


e WEDNESDAY, JUNE 3rd 


MORNING 


Passenger Car 
Aircraft 


AFTERNOON 
Safety Contest 


EVENING 
General Session 


e THURSDAY, JUNE 4th 


MORNING 
Diesel Engine 
Aircraft 


AFTERNOON 
Diesel Engine 


EVENING 
Aircraft Engine 


e FRIDAY, JUNE 5th 


MORNING 
Aircraft Engine 
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have promised a sparkling straight-from-the- 
shoulder analysis of chassis and body features 
which are practicable for cars of the future. 
C. R. Paton, H. T. Woolson and H. T. Youngren 
are collaborating with Walt. | 


Walter Fishleigh and his brother Clarence | 


More facts about riding comfort will 
be brought out by Prof. H. M. Jacklin. | 


Monday 
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How to increase chassis frame stiffness 
greatly without adding weight to the car—D. W. 
Sherman of the A. O. Smith Co. has fresh ex- 
perimental data on how to do it. 


The ear of the average customer is 
the final judge of car noise. John S. 
Parkinson of Johns-Manville Research 
Laboratories tells how to make instru- 
mental methods of noise measurements 
coincide with ear judgments. 


War—scientific war on decibels in automobile 
bodies, with George Cunnington of Woodall In- 
dustries as the field marshal waging a practical 
and economical battle. 


S. J. Zand of the Sperry Gyroscope 
Co., recently returned from quieting 
European airplanes, will bring new 
views on noise control. 


Safety—J. M. Orr of the Equitable Auto Co. 
proposes a 6-point safety program (including 
public identification of drivers previously in- 
volved in “at fault” accidents) and educational 
campaigns for adults which children can under- 
stand. 


State legislators, as well as automotive engi- 
neers are saying plenty these days about motor 
truck design development—and George Hook 
will tell you what! 








MAY 31" to 
JUNE 5” 








7. . OF PAPERS AND EVENTS 
Wednesday 


| Tuesday 


“vrFmen 


YeEZPO=-BOCr CZ> 


<oon 


. 


Zczmon7 


Can you estimate vapor lock characteristics 
for current commercial gasolines? E.M. Barber 
and B. A. Kulason of the Texas Co. will show 
you how to do it graphically. 


Sapphire, spinel and periclase have 
characteristics suitable for combustion 
chamber windows according to Dr. 
George Calingaert and S. D. Heron, 
Ethyl Gasoline Corp. and Ralph Stair of 
the Bureau of Standards. 


Again, what happens inside a cylinder of an 
internal combustion engine has been reduced to 
a graphical story. This time R. L. Hershey, J. E. 
Eberhardt and H. C. Hottel of M. I. T. have 
charted the thermodynamic properties of the 
working fluid. 


Thirty individual photographs of a 
single explosion show you what’s going 
on inside an engine cylinder. L. With- 
row and G. M. Rassweiler will show you 
why engines knock, too. 


The final paper of the Fuel Symposium is 
about photo electric combustion analysis by 
Prof. G. C. Wilson of the University of Wis- 


consin. 


A good-fellowship exchange of ideas is what 
G. J. Mercer hopes to stimulate following his 
talk on how the present day motor body is 
created. 


Again to the fore! Safety in body 
construction and design. 


Oiliness! Crankease Sludge! Oil Consump- 
tion! A conference session to settle some of 
the many private arguments on these subjects. 
No formal papers and no one allowed to take 


“Reporters barred,” says K. T. Keller, Chair- 
man of the Members Forum. Come—bring 
your criticisms of automobile design—they will 
be debated in off-the-record open discussion. 


notes. 
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The evils of thermal distortion, according to 
Macy Teetor of the Perfect Circle Co., decrease 
engine efficiency and life. Proper cylinder sur- 


face temperature control is vital. 


A. L. Beall of the Wright Aeronauti- 
cal Corp. analyzes passenger car and air- 
craft lubricating systems showing the 
merits and effects of each design. 


A survey of air transportation by one of the 
big operators and more on constant speed pro- 
pellers is promised for one Aircraft Session. 


Are you an expert at the wheel? Studebaker’s 
W.S. James is the “master mind” for a novel 
Safety Driving Contest that you all will enjoy. 
Sam Dickey of Field Day fame will be Master of 


Ceremonies—More details later. 


The Safety Session—one of the high spots of 
the week. 


Thursday 
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Diesel engine cooling systems start off the 
Diesel program with F. M. Young of the Young 
Radiator Co. giving pungent details. 


M. S. Huckle says determine the heat 
rejection from the Diesel engine and 
you can properly design your cooling 
system. He has lots of experimental 
data. 
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Metal aircraft construction will be covered 
from the manufacturing viewpoint as well as 
from the stressed skin construction angle. 


R. L. Boyer will tell how Cooper Bessemer 
Corp. has overcome many undesirable features 
of the constant pressure type of fuel injection 
system for Diesels. 


H. Wood, Rolls Royce, Ltd., in a_ paper 
brought from London on liquid cooled aircraft 
engines makes some startling analyses of re- 
quirements for high performance in future en- 
gines. 


Air cooled engines will get their share 
of discussion as P. A. Anderson of the 
Wright Aeronautical Corp. will cover 
air cooled engine installation. 


Friday 
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F. C. Mock, Eclipse Aviation Corp., tells of 
special charge turbulence or swirl needed to deal 
with difficulties found in nearly every form of 
fuel injection in a basic study dealing with en- 


gine types and fuel preparation requirements. 


Looking into the future Lieut. F. D. 
Klein of the U. S. Army Air Corps tells 
of the possibilities of 100 octane fuel 
for Military and Commercial purposes— 
also the availability of fuels superior to 
one hundred octane rating. 
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ALL ROADS 72d... 


Pay aw 
7 





RESERVATIONS—Have you. a special prefer- 


ence? Better send your reservation now. 


FLYERS—Write S.A. E. for details of the Green- 


brier Airport. 
+ 


DRIVERS—The roads are fine. Consult the A.A.A. 


TRAIN TRAVELERS—Reduced fare data will. 


soon be sent to you. 


* 
AND LEST YOU FORGET 


COMMITTEE MEETINGS EXHIBITS 
SAFETY CONTEST GOLF 
SWIMMING TENNIS 
BRIDGE DANCING 


Plenty of entertainment for the ladies—so be sure and 
bring your family. 
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50 Hear Five-Star 


Program at Tractor 


re 


ATEST developments in the design, manufacture, opera- 
tion and maintenance of internal combustion motive 
power, from the lowly little unit for a garden tractor 

to the mighty goo-hp. aircraft engine, passed in review for 
scrutiny and exploration before 450 members and guests at 
the two-day tractor meeting conducted by the Tractor and 
Industrial Power Equipment Activity Committee of the 
Society of Automotive Engineers, April 15-16, at the Hotel 
Schroeder in Milwaukee. Billed as a “Five-Star Program”, 
the meeting more than lived up to its name, covering an 
almost amazing variety of engineering problems and methods 
of their solution. It charted courses for further advancement 
in power, speed, endurance and reliability, always with a view 
to reducing the first cost and maintenance expenses for users 
of the equipment. Coming at a time when the tractor indus 
try has been falling far behind in its efforts to gear production 
up to demand, giving the engineering departments something 
akin to a breathing spell in which to prepare for the next steps 
in refinements, the meeting not Only attracted a record 
breaking attendance but a most concentrated devotion to all 
program features as well. 

Ralph R. Teetor, president of the Society, and John A. C. 
Warner, its general manager, both commented on the out 
standing character of the program. Mr. Warner said it was 
significant because it emphasized a prime value of the Society 
in bringing more or less unrelated groups into cooperative 
studies for the benefit of the advancement of a single great 
industry. 

Speaking as an operating engineer, E. L. Roettiger, state 
highway engineer of Wisconsin, at the first session under the 
chairmanship of Elmer McCormick, John Deere Tractor Co.., 
said there are two distinct factors in modern highway trans 
portation. One has to do with development of the vehicle; 
the other with providing and maintaining the roadway over 
which to operate. Reasonable and effective use of the vehicle 
demands an adequate roadway. Rapid advance in develop 
ment of the mechanically powered vehicle is paralleled by 
development of mechanically powered processes of shaping 
and maintaining materials into adequate roadways. Only 
after the vehicle approaches its ultimate development will 
modernization of highways be kept abreast of it. 
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After reviewing the almost innumerable uses of the tractor 
in highway construction and maintenance, Mr. Roettiger said 
that in Wisconsin roads are maintained by local governmental 
units, the state highway department paying rental for the 
equipment, while new construction is invariably done under 
private contract. In both instances, he said, much obsolete 
equipment exists, especially of private contractors, and he 
looks for a large replacement demand. 

“There are a great many different operations involved in 
highway work on which a number of widely different kinds 
of equipment can be used,” Mr. Roettiger said in conclusion. 
“That the designers and manufacturers of highway equip- 
ment are meeting the requirements of the highway industry 
is evidenced by the present characteristic trend in the develop- 
ment of such equipment. This trend can be briefly sum- 
marized as (1) fast, large capacity units, (2) full power 
operation, (3) centralized and easier control, (4) increased 
dependability, (5) lower cost of operation, and (6) specialized 
machines for individual operations. Many of the machines 
seem to have reached approximate perfection.” 

Mr. Roettiger also exhibited motion pictures of road con- 
struction in Wisconsin prepared by the University of Wis- 
consin Bureau of Visual Instruction. These were followed by 
an exhibition by H. B. Dodge, Four Wheel Drive Auto Co., 
Clintonville, Wis., of movies made of snow removal during 
the past winter in various parts of the country, in all of which 
unusual problems were encountered by the heaviest snowfall 
and deepest drifts in at least 25 years. These problems will 
affect the development of such equipment immediately on the 
basis of experiences gained under the most severe operating 
conditions. 

Wednesday afternoon was devoted to a demonstration tour 
of the plant of the Waukesha Motor Co., at Waukesha, Wis., 
18 miles west of Milwaukee. Active hosts were James B. 
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Fisher, chief engineer, and Arthur W. Pope, Jr., research 
engineer. Despite the fact that many of the visitors were 
active competitors of Waukesha Motor, no restrictions were 
placed op them, and even the extensive laboratories and engi- 
neering building were open to them. Each was given a 
charted tour or suggested itinerary in order to compress the 
inspection within the necessary two hours allotted by the 
meeting program. 

C. M. Eason, Fawick Mfg. Co., Waukesha, chairman of the 
Milwaukee Section, acted as general session chairman Wednes- 
day night, with B. W. Keese, Wisconsin Axle Co., Oshkosh, 
Wis., as technical session chairman. Following the talks of 
President Teetor and General Manager Warner, greetings 
also were extended by C. R. Messinger, chairman of the 
executive committee of the Farm Equipment Institute, and 
president of the Oliver Farm Equipment Co., Chicago, and 
still identified with prominent Milwaukee industries as well. 
Mr. Messinger made a plea for standardization as one of the 
big needs in farm equipment. The present unduly large 
number of machines is due to the fact that local ideas and 
customs have governed designs when a more national view- 
point should prevail. He said tools have not kept pace with 
the advancement in motive power, probably for that reason. 
Standardization will result in lower costs to the user and thus 
help combat a favorite charge against his industry that it is 
taking too much of the farmers’ dollar, untrue though it is. 
No industry, said Mr. Messinger, gives the buyer so much 
for the money he pays, but the industry has been making 
the mistake of failing to refute unfair charges. 


Army Ordnance Active 


“Mechanization and Automotive Ordnance” was the sub- 
ject of a paper by Maj. John K. Christmas, Ordnance Depart- 
ment, United States Army, Washington, D. C. Army mecha- 
nization, he said, is the latest idea in military tactics and is 
being carried out by means of automotive ordnance, which 
embraces principally the development of the track-laying 
vehicle, and therefore of prime interest to the engineers he 
was addressing. 

Speaking of the military tank, an American idea that was 
first substantially developed during the world war by the 
Allies, Major Christmas said it was first restricted to operation 
on roads and hard, even ground, and thus inadequate in 
transporting the fighting man, his weapons and armor into 
battle. The track-laying tractor was then developed as a 
suitable vehicle capable of moving across practically any 
terrain. 

“The primary problems of the Ordnance engineer in 
designing special fighting vehicles are the proper balancing, 
synthesis and integration of the various mechanical compo- 
nents into the complete vehicle so as best to meet the tactical 
or fighting requirements. Further, the Ordnance engineer 
must develop, or lead the developments of, those special com- 
ponents which have no commercial counterpart; that is, high 
speed tracks; suspensions for high speed tracklayers; high 
speed steering mechanisms, armor plate and armament,” 
Major Christmas said. “The development of high speed track- 
laying vehicles is the special province of the Ordnance engi- 
neer, but we hope that before long the tractor industry will 
at least share this responsibility with us. Due to the great 
expense of developing special engines and the limited funds 
available, it has been the policy of the Ordnance Department 
to use in combat vehicles commercially available engines, 
modified somewhat as necessary. This has some engineering 
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disadvantages but has one big advantage: quick availability 
in quantity in time of war. The high speed track-type ma- 
chine is the primary fighting vehicle of the future, and } 
believe, the primary land weapon, but it needs refinement. 
It needs most of all to be commercially adopted in order that 
it may be perfected more rapidly and may become more easily 
available to the Army in time of war. . . Specifically, and 
technically, we need longer-lived tracks, a more perfect steer- 
ing system, cheaper engines, a Diesel engine for safety, fuel 
economy, and low speed torque.” 

Major Christmas closed by saying: “The military demand 
for fast tractors will, I hope and believe, have an influence 
toward higher tractor speeds commercially, with resultant 
mutual benefits to industry and national defense.” 

By courtesy of the Ordnance Department, several reels 
showing breakdown tests at the Army proving ground at 
Aberdeen, Md., were exhibited to illustrate graphically the 
combat needs in automotive ordnance. 

Raymond W. Young, Wright Aeronautical Corp., spoke 
Thursday morning on the performance possibilities in air- 
cooled radial engines and means for obtaining optimum fuel 
economy in flight. As A. T. Colwell, Thompson Products, 
Inc., Cleveland, session chairman, aptly said, it might be con- 
sidered a far cry from even the present day high speed, rubber- 
tired tractor to the fleet and powerful aircraft engine, never- 
theless many features of the aero engine might be incorporated 
in the design of tractor engines, not the least of which is fuel 
economy. He also pointed out that Mr. Young would en- 
deavor to show the development of the Wright engine to 
the point where at present it is capable of developing a brake 
mean effective pressure of 185 lb., at a specific fuel economy 
of 0.345 lb. per b.hp-hr. in flight. 

“During the last ten years,’ Mr. Young said, “the air-cooled 
radial aircraft powerplant has undergone an intensive period 
of development which has placed it in a preeminent position 
in commercial as well as military service both here and abroad. 
The performance of present day engines of this type fully 
justifies the faith and expectations of that small minority of 
designers who some 15 years ago advocated the air-cooled 
radial in spite of the tremendous impetus and prestige gained 
by the water-cooled aircraft engine in the World War. 


Pounds per Hp. Ratio Decreased 


“The design trend in radial air-cooled engines during the 
last decade has found its expression in the achievement of a 
notable decrease in pounds per horsepower ratio. This is the 
result of increased piston displacement made possible by im- 
proved cooling of the combustion chamber and of higher 
crankshaft rotational speed brought about by the development 
of superior bearing materials as well as improved methods of 
lubrication. Increased power output for a given piston dis- 
placement has been attained as better fuels have made higher 
compression ratios and greater supercharging boost possible. 
The reduction in frontal area and the advent of the ring 
cowl together with careful studies of air-flow in the airplane 
installation have given a new grip on life to the air-cooled 
radial type of powerplant. Advances in the art of the metal- 
lurgy of steel and aluminum alloys have been reflected in 
greater reliability and increased life expectancy of all stressed 
parts of aircraft engines in general.” 

After considering the possibilities of improving fuel con- 
sumption through improved engine design; by the use of a 
mixture indicator to establish visual results from the adjust- 
ment of mixture strength, and by the automatic control of 
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the fuel-air ratio to meet all conditions of flight operation, Mr. 
Young said there remained but the effect of an improvement 
in the fuel itself. On this point he said: 

“The production of technical iso-octane early in 1934 in 
sufficient quantities to make possible the availability of an 
extremely high antiknock rating fuel at a commercially prac- 
ticable price was an outstanding accomplishment of the fuel 
industry. . . It is sincerely to be hoped that this year will 
see a continued activity on the part of our fuel industry which 
in the past has done so splendidly in the production of high 
grade fuels; a widespread awakening on the part of our 
operators to the possibilities of ultra high octane fuel so that 
through increased demand there may result a wider distribu- 
tion together with decreased fuel costs; and finally, intensive 
experimentation by our engine manufacturers to produce 
powerplants of higher performance, all for the further ad- 
vancement ot the American aviation industry.” 


Tractor and Aircraft Engines 


Commentators on Mr. Young’s paper agreed that it fur- 
nished a wealth of information greatly helpful even in its 
application to the common or garden variety of engines, and 
that it was somewhat lamentable that through force of abso- 
lute necessity the tractor industry as a whole or its individual 
members is unable to carry experimentation and research to 
even a close approach to the extent already reached by the 
aircraft industry to the comparative perfection of its product. 

Tractor engines and fuels in theory and in practice were 
treated in the papers presented at the final session Thursday 
afternoon, which lasted until such a relatively late hour that 
the discussion the subject merited was altogether too limited, 
in the opinion of many observers. The chairman was O. E. 
Eggen, Oliver Farm Equipment Co., Charles City, Iowa. 

Earl Bartholomew, director of engineering laboratories, 
Ethyl Gasoline Corp., Detroit, presented a theoretical analysis 
of tractor engine fuels and practical results of tests, both in 
the laboratory and in the field, made in cooperation with A. 
W. Lavers, Minneapolis-Moline Power Implement Co., vice- 
president of the Society and chairman of the Activity. 

“Regular grades of gasoline in general now have an octane 
number of 70 or slightly less and volatility sufficiently high 
to operate automobiles satisfactorily at all seasons of the 
year,” said Mr. Bartholomew. “Kerosene and distillate are 
guite variable products of low volatility whose octane number 
ranges from about 45 to less than zero. The calorific value 
of distillate is from 11 to 12 per cent greater than that of 
gasoline but the engine power and economy that can be 
developed are functions of volatility and antiknock value as 
well as heat content. 

“University of Nebraska tests show a wide margin of 
power and economy in favor of gasoline and a theoretical 
thermodynamic analysis shows that this should be so. Taking 
into consideration the reduction in volumetric efficiency due 
to the high mixture temperature required to vaporize distil- 
late and the lowered cyclic efficiency on account of the lower 
permissible compression ratio, calculations show that an en- 
gine of average mechanical efficiency should produce 30 per 
cent more power at 21 per cent higher thermal efficiency when 
using gasoline if both gasoline and distillate reach the cylinder 
in the vaporized state. With 30 per cent chassis friction, 
gasoline should give 44 per cent more drawbar pull and 33 
per cent greater drawbar thermal efficiency. 

“In addition to theoretical considerations there are practical 
factors involved in fuel choice, such as fuel prices, taxes, cli- 


matic conditions, type of work, engine wear and maintenance, 
fixed charges and labor costs. 

“Approximately two years ago certain tractor manufacturers 
and the Ethyl Gasoline Corp. started an extensive tractor re- 
search program for the purpose of developing instrumentation 
and test methods comparable to those in use in the auto- 
mobile industry, to exploit the possibilities of both types of 
tractor fuels under the most favorable conditions for each and 
to investigate service problems such as oil dilution, mainte- 
nance and tractor life. The program includes dynamometer 
tests in the laboratory over the full range of loads, mixture 
ratios and mixture temperatures and similar tests in the field 
supplemented by observations of wear and other service 
factors. 

“The dynamometer tests have been completed and show 
increases in power of 25.5 and 26.7 per cent for gasoline at 
the maximum power and economy mixtures respectively and 
average decreases in specific fuel consumption over the load 
range of 30.3 and 19.7 per cent at the same mixture ratios. 
The distillate had the advantage of a mixture ratio lower than 
that required for complete vaporization, hence on the basis 
of equal mixture quality the advantages of gasoline would 
have been somewhat greater. 

“The field tests being conducted by the Ethyl Gasoline 
Corp. at Muroc Dry Lake in California have not been com- 
pleted. Instrumentation for these tests has presented many 
problems. The field tests have unmistakably indicated the 
lack of traction of rubber tires, now supplied for tractors, 
when used on tractors burning gasoline at high compression 
ratio. A similar problem developed when the high compres- 
sion engine increased the accelerating ability of automobiles 
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and its successful solution would seem to justify similar re- 
search on tractor tires,’ Mr. Bartholomew said in conclusion. 

Asserting frankly that he was attempting to remove “some 
of the unearned glamour that has been hovering around the 
Diesel”, Ralph C. Chesnutt, experimental engineer, Cleveland 
Tractor Co., Cleveland, aroused an interesting controversial 
discussion that was limited only by the lack of time due to 
the length of the closing session. Comparing a Diesel with 
a gasoline engine delivering the same power at their governed 
speed of 1200 r.p.m., Mr. Chesnutt endeavored to show that 
the latter affords 11% per cent greater piston displacement; 
that the total Diesel weight is 43 per cent greater; the cost of 
Diesel is 100 per cent greater; the explosion pressure of the 
Diesel is 70 to 100 per cent, and it requires much better and 
more costly bearings, heavier and therefore increasing the 
weight of piston pins, connecting rods and crankshaft, and 
increased reciprocating weight which alone, in his opinion, 
puts the Diesel out of the high speed engine class entirely. 
After indicating his opinion of other faults of the Diesel, Mr. 
Chesnutt said that another phase of Diesel operation that 
might well be considered by those who think it will soon be 
used for automobiles is its inherent noise. The fuel pump, 
with its plungers and tappets operating against a pressure of 
1500 to 2500 |b. per sq. in., and the usual heavy overhead 
valve mechanism, he asserted, obviously result in much noisier 
operation than that of a gasoline engine. 

Admitting that fuel economy is a characteristic inherent in 
the Diesel cycle, Mr. Chesnutt said the comparative lack of 
economy in the gasoline engine cannot be blamed on the 
gasoline refiners; on the contrary, the improvement made in 
the gasoline engine during the past several years is due largely 
to the improved antiknock value of the fuel and for this the 
refiners deserve more credit than they usually receive. He said 
the lack of economy in the gasoline engine should be blamed 
on the cycle, and its most unfortunate fault is the bad part- 
throttle economy. On the other hand, it was pointed out, the 
most unfortunate fault of the Diesel is the extremely high 
explosion pressure with no appreciable gain in brake mean 
effective pressure, and so long as this condition exists in the 
Diesel, it will remain a heavy engine for its power output 
and heavy per cubic inch of piston displacement. 


Diesels Urged for Industrial Power 


“There is no question or argument about that,” Mr. Ches- 
nutt declared. “Also, so long as the part-throttle or part-load 
economy of the gasoline engine is far worse than that of the 
Diesel, we shall continue to have the latter for many power 
purposes, where fuel costs are the controlling factor. For 
this reason I believe that Diesels will be used more and more 
for industrial power, and possibly more and more for agri- 
cultural purposes until such a time when someone perhaps 
will develop a gasoline engine with good part-load economy. 
Mere refinement of design, however, will not accomplish this. 
It will require more than refinement of the gasoline engine 
to offset the inherent economy of the Diesel. That much is 
certain. The man who combines the economy of the Diesel 
with the lightness and flexibility of the gasoline engine will 
be fortunate indeed. His name may become even greater than 
that of Dr. Diesel.” 

In the absence of R. I. Shawl, assistant professor of agricul- 
tural engineering, University of Illinois, Urbana, his paper on 
“Gasoline Vs. Kerosene for Tractor Fuel” was read by Prof. 
C. W. Smith, University of Nebraska, Lincoln. The paper 
represents a preliminary study on tractor fuels and high com- 
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pression on one tractor and is subject to further checking. ‘The 
results obtained in this study indicate that further work along 
this line is highly desirable, in Prof. Shawl’s opinion. Perti- 
nent excerpts from this paper follow: 

“Kerosene is rapidly being replaced as a tractor fuel by 
the lower grades of fuel, because its cost is too near that of 
gasoline and because the other fuels seem to have better op- 
erating characteristics for tractor engines. . . The low-grade 
fuels, sometimes called ‘depression’ fuels, which farmers have 
been using for the past two or three years, have been given a 
fair trial, and in the estimation of many users, have not proven 
satisfactory . . . because they did not have suitable charac- 
teristics. . . So far it has not been possible to work out a 
satisfactory set of standard specifications for a low-grade trac- 
tor tuel. The ideal fuel combination as stated by a number 
of manufacturers would be to have two standard tractor fuels 
—one a good grade of antiknock gasoline, and the other a 
No. 1 furnace oil of good quality. 


Interest in Fuel Costs 


“Because many Illinois farmers are using gasoline in their 
tractors, the possibility of developing more engine power with 
less fuel consumption, by the use of high compression engines 
burning gasoline of 70 octane rating or better, has created a 
great deal of interest among the tractor owners of the state. . . 
For the purpose of tests we decided to use a two-plow general 
purpose kerosene-burning tractor on which we have been 
keeping cost records for the past 10, years. In January, 1935, 
this 10-year-old tractor, which had been operated for 
7393 hr., was changed into a high compression engine, burn- 
ing 70 octane gasoline, by equipping it with new sleeves 
fitted with 8000-ft. altitude pistons, a cold gasoline manifold 
and the cold type of spark plugs for burning gasoline. .. This 
tractor completed 1075 hr. of general farm work during 1935, 
giving excellent service during the entire period. It was felt 
safe to use the extra power . . . because it was equipped with 
rubber tires which greatly reduce the shock to gears and other 
working parts. The reduction of breakage of parts due to the 
use of rubber tires has been clearly demonstrated . . . pulling 
considerably greater loads without any breakage. . . Raising 
the compression will not make the tractor an economical unit 
to operate unless the tractor is operated at its optimum load a 
large per cent of the time. Apparently the use of rubber tires 

. made this possible. . . The ability of a tractor to stand 
up under the additional load provided by the high compres- 
sion engine is the question which is causing manufacturers to 
hold back in recommending this change. However, when we 
consider that the old tractor had many of the original parts 
in it after 104 years of use, it would seem that there is not a 
great deal of danger in making the change to high compres 
sion especially when rubber tires are used. In conclusion, I 
believe that as long as gasoline and low-grade fuels for agri 
cultural purposes retain about the same price spread of three 
to four cents per gallon as we have in Illinois at the present 
time, that there will be a continued increase in the use of 
gasoline in farm tractors and that many of these tractors will 
be equipped with high compression engines.” 

Candid comment on Prof. Shawl’s paper seemed to con 
centrate on the thought that if farmers generally receive the 
suggestion that they may operate their tractors 10, 11, 12 OF 
more years and then can make changes for better economy at 
the end of so long a period, tractor manufacturers had best 
look for new markets for their current products so far as re 
placement business is concerned. 




















Pacific Flights 
Yield Technical Data 


@ No. California 


The extraordinary interest being taken in the 
aerial conquest of the Pacific was demonstrated 
at the meeting of the Northern California Sec- 
tion in Oakland on April 14. A_ burlesque 
announcement of an “SAE Night School Class 
in Modern Literature,’ which let it become 
known that the “distinguished lecturers’ dis- 
cussions of “Some Additions to the Codices 
of Leonardo da Vinci’, “Robinson Crusoe Up- 
To-Date” and ‘Twenty Thousand Leagues Over 


the Sea” would actually deal with the 
engineering and operation problems of Pan- 
American's trans-Pacific airway, resulted in 


such attendance that standing room was at a 
premium before the opening of the after- 
dinner session. 

John C. Leslie, Divisional Engineer of the 
Pacific Division, explained the problem of de- 
termining the optimum cruising conditions for 
the long range operation of a seaplane of the 
China Clipper (Martin M-130) type. The maze 
formed by the variables of speed, weight, alti- 
tude and cowl flap drag, complicated by such 
auxiliaries as constant speed propellers and 
automatic mixture controls, and limited by re- 
strictions of engine speed, temperature and 
power output—as well as the desire for low 
specific fuel consumption—was described and 
analyzed so clearly that no listener could fail 
to obtain a clear picture of the problem and 
its solution. 

Aeronautical engineers were intrigued by the 
proposal to limit the pilot's instructions for a 
long range flight to a simple table of indicated 
air speeds, altitudes and times. Other novel 
sections of the paper dealt with the supply 
and measurement of fuel, the power supply for 
gyro instruments, the question of oxygen re- 
quirements for long flights at high altitudes, 
de-icing and cabin heating and ventilating. 

The second item of the program was a pic- 
torial story of the establishment of the island 
bases in the mid-Pacific. This film, taken by 
members of the pioneering expedition, provided 
much material for later discussion and_ the 
part depicting the antics of the gooney birds 
caused great hilarity. This was followed by a 
sound film consisting of newsreel shots of the 
Sikorsky and Martin Clippers and included the 
“March of Time” entitled 
Pacific”’. 

The final speaker of the evening was C. H. 
Schildhauer, operations manager of the Pacific 
Division. An ex-Navy pioneer in the field of 
long range seaplane operation, Mr. Schildhauer 
emphasized the importance of a superlatively 
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trained, well satisfied flying personnel on such 
a route as the one over which he watches. The 
course of the young Pan-American pilot 
through the shops, the classrooms, each of the 
posts aboard the ships and his final graduation 
as the Master of a trans-oceanic seaplane was 
traced in such detail as to give confidence to 
the prospective passenger and an alluring pic- 
ture to the young man who hopes to “follow 
the sea by air.” The remainder of this paper 
was devoted, for the greater part, to a discussion 
of the exacting problems of navigation, me- 
teorology and communication which had to be 
solved before the Pacific route could be safely 
attempted. Primary dependence upon celestial 
methods of navigation, the establishment of 
complete meteorological stations on each of the 
island bases, cooperation with surface ships for 
weather and position information and the re- 
quirement of a radio report 25 miles 
while en route were some of most inter- 
esting features mentioned. 

Prof. Elliott G. Reid was chairman of the 
meeting, at which were guests representing the 
U. S. Army, U. S. Navy, Pan-American Arr- 
ways, Boeing School of Aeronautics, Stanford 
University and University of California. Active 
in the discussion following the papers were 
Prof. B. M. Woods, University of California; 
Hilton F. Lusk, Sacramento Junior College, 
and L. D. Doak, U. S. Department of Com- 
merce. Joseph F. Putnam, Standard Oil Co., 
furnished entertainment. 
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U. S. Has Four Per Cent of 
World’s Diesel Vehicles 


@ Metropolitan 


That only four per cent of the Diesel pow- 
ered commercial vehicles in the world are in 
the United States was brought to the attention 
of Metropolitan Section members by C. C. 
Hinkley, executive engineer, Buda Co., at their 
April 6 meeting. There are 37,800 Diesel regis- 
trations outside of the United States and only 
1500 units in this country, he said. Mr. Hinkley 
spoke on the “Elementary Theory of the Diesel 
Engine”, tracing the development of the engine 
itself and touching on its application to trucks 
and buses. With “Notes on Applying Diesel 
Engines to Trucks” as his subject, B. B. Bach- 
man, vice-president and chief engineer of 
Autocar, augmented Mr. Hinkley’s paper by 
telling the results of some experiences his com- 
pany has had with Diesels. 

As this experience dates back only about one 
year and is limited to two Diesel-powered 
trucks, Mr. Bachman does not feel the conclu- 
sions reached should be considered final. The 
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general conclusions reached are that Dhesel 
equipment for a given service will weigh more 
and cost more than gasoline equipment (weight 
can be reduced by using engines more nearly 
comparative in size and scaling accessory chassis 
details); more frequent tune-up work and 
overhauls are indicated; Diesel fuel consumption 
is about 50 per cent less than a gasoline engine; 
oil consumption is about the same, but oil will 
require more frequent changing and the oil 
filter element will have to be changed at shorter 
intervals; for best results the engine should be 
kept running within a relatively limited speed 
range; and changeover installations can be 
made if careful attention is given the particular 
case. 

Dr. A. E. Becker served as chairman during 
the meeting and led the discussion which was 
particularly active. A. J. Zino, A. L. Beall, George 
Gray, George S. Piroumoff, M. C. Horine, Joseph 
A. Anglada, Vincent Young and Hans Fischer 
were among those contributing. 

Out-of-town members visiting the city are 
cordially invited to attend the Metropolitan Sec- 
tion luncheon meetings at the City Club each 
Thursday, according to Section Chairman J. F. 
Winchester. 


Diesels Economical at 


Over 50,000 Miles per Year 


@ Baltimore 


Diesel engines for commercial vehicles are, 
in general, only economical in operation at a 
yearly mileage of more than 50,000 miles, 
T. R. Kelley, engineer, Waukesha Motor Co., 
told 250 members and guests of the Baltimore 
Section at its best attended meeting of the 
year, April 2. This narrows the present auto- 
motive Diesel field to bus and long-haul truck 
operations, he added, and supported this con- 
tention with operating cost figures of some 
Pacific Coast operations. 

Mr. Kelley warned fleet operators not to 
overlook the fact that “any old fuel” will 
not operate satisfactorily in a Diesel engine, 


and advised prospective Diesel purchasers to 
check the availability of specially developed 
fuels and lubricants which are necessary for 


economical operation. 

He talked freely of the difficulties American 
Diesel engine manufacturers have encountered 
in Diesel adoption to bus and truck transpor- 
tation work. Lack of proper radiation surfaces 
and temperature control, he said, has resulted 
in abnormal engine depreciation and wear. 

Discussion following Mr. Kelley's talk was 
participated in by a number of Baltimore mem- 
bers, some of whom are pioneering in Diesel 
operations on the eastern seaboard. 


Joint Meeting Addressed 
By A.S.M.E. President 


@ Indiana 


Dr. William L. Batt, president of the Ameri- 
can Society of Mechanical Engineers and a 
prominent member of the SAE, addressed a 
joint meeting of the Indiana Section and the 
Indianapolis Section of the A.S.M.E. at the 
Athenaeum, April 9. He chose as his subject 
“The Need of Unity in. the Engineering Pro- 
fessions.”’ 

A dinner for Dr. Batt preceded the meeting, 
at which more than 100 members and guests 
of the two engineering societies were in at- 
tendance. 
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Denver — President 
Teetor pictured with 
George Gromer, past- 
chairman of the Den- 
ver SAE Club. 


Seattle — Before the Northwest 

Section meeting President Teetor 

confers with Vice-President Har- 
ley W. Drake. 


Portland—Ralph Teetor having a 
luncheon talk with Verne Savage, 
chairman of the Oregon Section. 


San Francisco—As he arrives to 
visit the No. California Section 
President Teetor stands with the 
San Francisco Bay bridge in the 
background. 
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Los Angeles — On a visit to the 
Lockheed plant Ralph Teetor is 
seen with C. E. Stryker, general 
chairman of the SAE National 
Aircraft Production Meeting to 
be held in Los Angeles Oct. 14 
to 16, and Hall Hibbard, chair- 
man of the papers committee for 
this meeting. 
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President Teetor 
Visits Western 
AE Groups 


TOPPING first at Denver, then the Pacific 
Coast cities of Seattle, Portland, San Fran- 
cisco and Los Angeles, and visiting Wichita 

on the way East, SAE President Ralph R. Teetor, 
accompanied by General Manager John A. C. 
Warner, made the annual presidential visit to 
SAE groups west of the Mississippi. 

“When we develop the ideal automobile it 
may be driven through all four wheels,’ was 
one of the revolutionary statements which 
President Ralph Teetor made in the series of 
talks before the western groups. “Speed gov- 
ernors are a bigger hazard to safe driving, than 
help, and have no place on passenger cars,’’ was 
another Teetor statement. “‘Cast-steel light pis- 
tons are being developed—and have very inter- 
esting possibilities; piston rings should have as 
little oil as possible, as long as some oil gets to 
them; and there seems no present need for 
greater horsepower or for additional cylinders.” 
Many of these remarks were in answer to ques- 
tions put to Mr. Teetor by automotive engineers 
in the cities visited. 

Mr. Teetor warned of the danger of permit- 
ting the industry to emphasize financial rather 
than industrial interests—that is to focus atten- 
tion on immediate profits rather than on the 
products and their improvement. When those 
in control of an industry regard it solely as a 
source of dividends and not as a contribution 
in which imagination, ambition and professional 
interest play a major part, the industry’s progress 
is stalled and there is very little hope for future 
growth. No industry can maintain its youth, 
he continued, unless it keeps its workers keenly 
alive and interested in what it is attempting to 
do and compensates them well. The automotive 
industry, so far, has maintained a democratic 
tradition of enabling men to rise from the 
ranks, encouraging them to develop ingenuity 
and permitting free circulation of men to enable 
them to find their proper niche. “An open road 
to the top,” has been an important factor in 
the advance of the automotive industry. There 
is all the difference in the world between the 
organization, public or private, that is set to 
find how things can be done, and the one that 
is ready to tell why something can’t be done, 
Mr. Teetor added. 

Mr. Warner, in a paper prepared jointly 
with Mr. Teetor, stressed the necessity of keep- 
ing the automotive industry young and told how 
this industry is conquering the world. He re- 
counted the economic and social benefits brought 
to every part of the world through the products 
of automotive genius. Dramatic flights carrying 
medicines to isolated plague-stricken communi- 
ties and food to ice-bound island dwellers were 
compared with the less heard-of but equally 
dramatic building of mines and mills with ma- 
chinery that was carried bit-by-bit to the new 

(Continued on page 40) 
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Photoed at Berthaud Pass summit house near Denver, 
are George Gromer, Marcellus Merrill, chairman of the 
Denver SAE Club; President Ralph Teetor and Elmer 
Graham. Messrs. Gromer and Graham are past-chairmen 
of the Denver Club. 

Ralph Teetor with Northwest Section Chairman-elect 
George E. Bock and A. K. Brumbaugh. 

John G. Holmstrom, past-chairman of the Northwest 
Section. 

Outside of Denver the National Officers passed through 
20 ft. of snow en route to Berthaud Pass. 

Elmer Graham, past-chairman of the Denver Club, looks 
things over with Marcellus Merrill, chairman. 
Representatives of the press were guests of Sid Ham- 
mond at the Oregon Dinner. 
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8. 


9. 


10. 





George L. Baker, 16-term Mayor of Portland and first 
citizen by popular choice, booms a royal welcome to 
President Teetor and General Manager Warner at the 
Oregon Section dinner. Beside Mr. Baker is Professor 
Graf of Oregon State College. 


Ed. Dagner, vice-chairman-elect, Oregon Section, (right) 
was host to the visitors and Society members on a high- 
speed bus ride. He is pictured with President Teetor 
and Chairman-elect Vande Water. 


Northwest Section governing board meeting at Seattle 
with Section Treasurer W. W. Churchill and Valentine 
Gephart in the foreground. 


Oregon Section governing committee group with Section 
Chairman Verne Savage, President Teetor and Chair- 
man-elect M. E. Vande Water at the head of the table. 
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Two Speak on Power 


Plants for Submarines 


@ Dayton 

“Submarines” was the general topic at the 
March 26 meeting of the Dayton Section. Lieut. 
F. Kent Loomis, U.S.N., gave a brief history of 
the submarine and described its construction, 
armament, powerplant and operation. He pre- 
sented moving pictures and slides to illustrate 
different phases of his talk. 

Henrick Gregor, marine engineer, General 
Machinery Corp., complemented Lieutenant 
Loomis’s talk, speaking particularly on design 
and construction of large Diesel engines for 
submarine use. Many of the 100 members and 
guests took part in the discussion of these two 
papers. 

The meeting, which was held at the Engi- 
neers’ Club, was preceded with a dinner for 
the speakers and Section officers. 


Gaiety Rules Supreme at 


Annual Dinner-Dance 
@ So. California 


The roth Annual Dinner-Dance of the South- 
ern California Section brought 220 members 
and guests to the Royal Palms Hotel, Los An- 
geles, on the night of March 21. Gay music by 
Norman Kobler and his Syncopating Syncopa- 
tors, combined with a seven-act floor show with 
Charlie Wellman as master of ceremonies, made 
this one of the most brilliant parties ever held 
by the Section. 


Six-Wheelers Argued . 
By Leading Engineers 


@ Metropolitan 


“Both the tractor-semi-trailer and the six- 
wheel vehicle have the same number of axles 
and wheels and their own particular advan- 
tages,” Austin M. Wolf told the Metropolitan 
Section at its April 20 meeting. Talking on the 
construction and operation of six-wheeled trucks, 
he said that the clearest distinction between the 
two is the English definition of the former as 
an articulated six-wheeler and the latter as a 
rigid axle six-wheeler. 

Capt. George E. Gray, Metropolitan Section’s 
vice-chairman for transportation, presided at the 
meeting, which was attended by more than 
200. Prior to the start of the technical session, 
Chairman J. F. Winchester introduced a number 
of prominent members and guests, including 
SAE Past Presidents B. B. Bachman and A. J. 
Scaife, J. P. Heil and Joseph Heil of Milwaukee, 
J. G. Moxey of Philadelphia, David C. Fenner 
and John A. C. Warner. 

The endless diversity among the various 
states in their legislation was emphasized by 
Mr. Wolf, who pointed out that a number of 
states give no weight advantage to the six- 
wheeler over the four-wheeler, a position which 
seems untenable in view of the lower road 
impact value tests run by the Bureau of Public 
Roads some years ago. He said in part: 

“The chief distinction in the construction of 
six-wheelers depends upon the types of axles 
used, whether they be dead or driving. There 
are five classifications in use today, ranging all 
the way from three driving axles to one, in 
various combinations. The rear bogie unit may 
have two driving axles or a driving and a 
trailing axle. In the latter. case, the trailing 
axle is usually at the rear and the weight dis- 
tribution on the two axles is such as to provide 
a greater static loading on the driving axle. 
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When both axles drive, the static weight dis- 
tribution is equal. 

“Brake torque reaction causes the center 
wheels to attempt to ‘dig in’ while the pro- 
pulsion torque reaction does the same thing to 
the rear wheels. The center and rear wheels 
tend to rotate at different speeds under such 
conditions due to the altered rolling radii of 
the tires. 

“Special braking problems arise due to the 
increase of weight on the center wheels during 
retardation and the braking mechanism must 
allow for it to prevent locking of the rear 
wheels. The rear tires have always suffered 
from debris loosened by the center tires and 
immediately thrown under the rears, resulting 
in cuts and punctures. 

“There is a natural resistance to turning in 
a bogie unit since the wheels do not roll tan- 
gentially when the vehicle travels around a 
curve. Considerable research is required on the 
subject of steering geometry on a six-wheeler. 
Tests have shown that at least 16 per cent of 
the gross vehicle weight should be on the front 
wheels to obtain prompt steering response when 
traveling over ice. A 14 per cent loading is 
sufficient on a wet pavement. 

“A number of foreign trucks have applied 
individual wheel suspension to the bogie wheels. 
A foreign and a domestic design each provide 
an engine at each end of the vehicle, each one 
driving an axle of the bogie. 

“Great interest is being shown by the oil 
companies in the use of light-weight six- 
wheelers for oil and gasoline distribution be- 
cause of their agility in covering greater mileage 
than the heavy duty four-wheelers they are 
replacing. Lower licensing fees and higher per- 
missible speed in some states are factors. With 
the increased mileage, the cost of operation per 
mile has been halved in many instances. In 
both the light and heavy duty fields, the six- 
wheeler has been able to show a lower trans- 
portation cost per ton mile.” 

At the close of Mr. Wolf's address, Captain 
Gray discussed the six-wheel truck problem, 
stating that the Shell Eastern Petroleum Co. 
was having unusual success in their operation 
of light-weight six-wheel tank trucks. He men- 
tioned also that Germany has developed a four- 
axle truck for Colonial service which steers 
on two axles. 

A large number participated in the extended 
discussion which followed. Among these was 
D. C. Fenner, Mack Trucks, Inc., who urged 
a high factor of safety for all highway vehicles, 
stating that “nowhere are factors of safety of 
greater importance than in heavy, moving ve- 
hicles carrying persons and property over the 





Corrected Charts Available 
for Sparrow-Scherger 
Paper 


An error in re-drawing the charts 
for Figs. 1, 3, 3-A, 3-B, 6, 8 and 17, 
in the article “Cylinder Wear, Where 
and Why” by S. W. Sparrow and T. A. 
Scherger, S.A.E. Journat, April, 1936, 
pages 117-125, renders each of these 
incorrect. The mistake was caught in 
time to permit correction in the over- 
run of this form for Transactions; 
consequently the charts will appear 
correctly later in 1936 Transactions. 


Should any especially interested 
reader desire the corrected charts in 
the meantime, we will be glad to send 
copies of them to him on request. 








public highways; not only because the shocks 
and strains are so greatly magnified, but also 
because the safety of all vehicles on the road is 
dependent to such an extent upon the safety of 
each individual vehicle. 

“To be truly safe,” Mr. Fenner stated, “‘a 
vehicle needs factors of safety in its performance 
ability and its braking ability as well as in its 
structural capacity.” 


Eight Societies 
Visit Bethlehem 


@ Philadelphia 
The Philadelphia Section joined with seven 
other technical societies in a visit to the Beth- 
lehem Steel Co. plants at Bethlehem, Pa., as 
part of its April 17 meeting. Dr. J. C. Geneisse, 
Philadelphia Section chairman, presided at the 
joint meeting which followed the inspection 
trip. At this session, Henry Wysor and W. R. 
Shimer of Bethlehem talked of automotive 
steels and the engineer, while H. J. Bowles, a 
railway welding superintendent, told of progress 
made by the steel industry in electric welding. 
More than 400 attended. 


Army Officers Describe 
Operation of C.C.C. Shop 


@ New England 

Maj.-Gen. Fox Conner, commanding officer 
of the First Corps Area, welcomed more than 
250 members and guests of the New England 
Section to the Civilian Conservation Corps’ 
motor repair shop, Army Base, Boston, where 
it met April 14. General Conner stated that he 
felt at home talking to a group of automobile 
men because he was one of the first officers to 
investigate the use of motor equipment for the 
United States Army. Motor-trucks and tractors, 
he said, played an important part in winning 
the World War. General Conner spoke of the 
history of motor vehicles in the Army, stressing 
their importance in present-day service. He 
then described the maintenance set-up for the 
C.C.C. motor equipment. General Conner ex- 
plained how he took advantage of having the 
C.C.C. shops under his charge to learn the 
mechanism of motor vehicles. He learned by 
actually taking motors down and reassembling 
them. In his talk he criticised designers for 
making parts of motors so inaccessible for 
service work. 

David Beecroft, past-president of the Society, 
replied to General Conner’s criticism. He spoke 
at some length on the development of the 
motor vehicle from the early days when ac- 
cessibility was necessary due to the frequent 
need for road repairs. Progress in design, metal- 
lurgy and mass production, he said, has made 
the present vehicle sufficiently reliable so that 
accessibility for service has given way to design 
for low cost production. 

Capt. Joseph M. Matson, in charge of opera- 
tions at the C.C.C. motor shop, traced its de- 
velopment. He said that emphasis must be 
placed on operation rather than maintenance 
to make a success of any shop such as the one 
operated at the Army Base. Careless operation 
will keep any repair shop full, he added, and 
included excessive speed, overloading, under- 
inflation of tires and the driver's lack of knowl- 
edge about motor vehicles among operating 
faults. 

The C.C.C. shop is responsible for keeping 
more than 800 trucks, cars and ambulances in 
condition for use in all the C.C.C. units through- 
out New England, Captain Matson said. Henry 
G. McComb, superintendent of the shop, spoke 

(Continued on page 39) 

















New 


ALLEN, HeMAN H. (SM) associate mechani- 
cal engineer, safety section, Interstate Commerce 
Commission, Bureau of Motor Carriers, City of 
Washington. 

AppLecATE, Witson D. (J) engineering as- 
sistant, Wilkening Mfg. Co., 2000 South 71st 
St., Philadelphia; (mail) 201 East Winona Ave., 
Norwood, Pa. 

BAIERLEIN, GeorGe W. (M) mechanical engi- 
neer, fuel injection equipment engineer, United 
American Bosch Corp., 3664 Main St., Spring- 
field, Mass.; (mail) 73 Gold St. 

BarNes, Epwarp E. (A) patent attorney, 416 
Hoge Bldg., Seattle, Wash. 

Biair, H. J. (M) assistant engineer, McCord 
Radiator Co., 2587 East Grand Blvd., Detroit. 

Borissov, Nicoctay (J) chief body designer, 
Autozavod Moltov, Gorky, U. S. S. R. 

Brooks, SAMUEL Wm. (A) sales engineer, 
General Motors Truck Co., 1824 General Motors 
Bldg., 1775 Broadway, New York City. 

Brown, Morris C. (M) engineer, Carter Car- 
buretor Corp., 2840 North Spring Ave., St. 
Louis, Mo.; (mail) Room 2-147 General Motors 
Bldg., Detroit. 

Cassipy, R. G. (J) chief chemist, experimental 
engineer, Filmite Oil Corp., 4400 West Mon- 
arch Place, Milwaukee. 

Convon, Ropert JoHN, Capr. (SM) assistant 
quartermaster, charge of transportation, U. S. 
Army, Fort MacArthur, San Pedro, Calif. 

Douc.ass, Epcar J. (J) body assembler, body 
assembly line, Packard Motor Car Co., Detroit; 
(mail) 973 West Ferry St. 

Dunn, THoMaAs MANSFIELD (J) assistant avia- 
tion adviser, W. R. Grace & Co., 7 Hanover 
Square, New York City; (mail) 16 Christopher 
St. 

E_utison, W. D. (A) lubrication engineer, 
General Petroleum Corp., Los Angeles; (mail) 
108 West Second St. 

Favitie, F. A. (M) president, Faville-LeVally 
Corp., 140 South Dearborn St., Chicago. 

FERREIRA, IvAN CARPENTER, Mayor (FM) 
Dir. of Aviation, Minister of War, Brazilian 
Army Air Corps, Rio de Janeiro, Brazil; Dir. 
Gen., Parque Central de Aviacao, Campo dos 
Affonssos, Rio de Janeiro, Brazil; (mail) Rua 
Francisco Octaviano 33, Edificio Icaro, 4° andar, 
Copacabana, Rio de Janeiro, Brazil. 

FrazieR, GeorGE FLeTCHER (J) engineer, 
salesman, Paslode Co., 80 Federal St., Boston: 
(mail) 378 Harvard St., Cambridge, Mass. 

FREEMAN, Micuaret W. (M) chemical engi- 
neer, Freeman Chemical Co., 119 Winder St., 
Detroit. 





Members Qualified 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Mar. 10, 1936, and 
Apr. 10, 1936. 

The various grades of meiber- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





Gosetti, JoHN P. (J) assistant engineer, 61 
West Tenth St., New York City. 

Hersst, Water A., Dr. (A) chemist, Farm 
Bureau Oil Co., Inc., 733 West Henry St., In- 
dianapolis, Ind. 

Hurn, James E. (A) sales engineer, DeLuxe 
Filter, DeLuxe Products Corp., LaPorte, Ind.; 
(mail) 1003 Indiana Ave. 

Jackson, Lawrence B. (M) manager, engi- 
neering, Fairbanks, Morse & Co., Beloit, Wis. 

Keerins, Grattan D. (M) engineer, Trom- 
bly Truck Equipment Co., 140 Northeast Irving, 
Portland, Ore. 

Kricuer, ANaTo.y (J) chief designer, Auto- 
zavod Molotov, Gorky, U. S. S. R. 

KustNerR, Cart G. (M) engineer, technical 
department, Standard Oil Co. (Ind.), 910 South 
Michigan Ave., Chicago 

Lane, Paut S. (M) metallurgist, American 
Hammered Piston Ring Co., P. O. Box 626, 
Baltimore, Md. 

LeBron, Orro K. (A) lease and sales de- 
partment, Sterrett Operating Service, Inc. 
line & Fleet Sts., Baltimore, Md. 

Linsey, ArtHUR JAMES (FM) assistant to 
chief designer, Rolls-Royce, Ltd., Nightingale 
Road, Derby, England; (mail) “Fairfield,” 
Horwood Ave. 


, Caro- 


Mattey, H. Rocer (A) vice-president, gen- 
eral manager, Sawyer-Massey, Ltd., Wellington 
St., Hamilton, Ont., Canada. 

Maranpe, W. F. (M) metallurgist, Wilcox- 
Rich Corp., Saginaw Div., Saginaw, Mich. 

McGILtivreay, JoHN R. (A) general manager, 
Perfect Circle Co., Ltd., 205 Richmond St., 
Vest, Toronto, Ont., Canada. 

MerrRILL, Davin Ropert (M) manager, re- 
search, Union Oil Co. of Calif., P. O. Box 758, 
Wilmington, Calif. 

Moore, C. A. (A) manager, Aluminum divi- 


sion, R. Lavin & Sons, Inc., 3426 South Kedzie 
Ave., Chicago; (mail) 6937 Constance Ave. 

Naricy, Hasip (J) first lieutenant engineer, 
Imperial Iranian Legation, Berne, Switzerland. 

Paviik, Roy Daniet (M) partner, Pavlik 
Bros., 554 Green Bay Road, Kenilworth, IIL; 
(mail) 604 Exmoor Road. 

Perrer, Wittiam E. W. (FM) technical di- 
rector, Westland Aircraft, Ltd., Yeovil, Somer- 
set, England. 

Proske, JosepH (SM) associate automotive 
engineer, U. S. Army, Ordnance Dept., 3708 
Munitions Bldg., City of Washington; (mail) 
215 Spring St., Chevy Chase, Md. 

Rocers, Frep C. (J) chief engineer (Plant), 
Sinclair Wyoming Oil Co., Bairoil, Wyo. 

Rose, Cecu. (A) sales manager, Perfect Cir- 
cle Co., Ltd., 205 Richmond St., West, Toronto, 
Ont., Canada. 

RosENBAUM, Mortimer (J) stress analyst, 
Consolidated Aircraft Corp., Lindbergh Field, 
San Diego, Calif. 

RuBBRA, ARTHUR ALEXANDER (F M) designer, 
Rolls-Royce, Ltd., Derby, England; (mail) 
“Robin Wood,” Hillcross Ave., Bladgreaves 
Lane, Littleover. 

SawyER, Eart M. (A) assistant superinten- 
dent of equipment, New Hampshire Highway 
Garage, Stickney Ave., Concord, N. H.; (mail) 
Box 456. 

SPRINGER, SAMUEL Banks (FM) Firestone 
Plantation Co., Monrovia, Liberia, West Africa. 

Starsuck, F. Irvine (A) district manager, 
electric truck division, Brockway Motor Co., 
Inc., National Account Division, 46th St. & 12th 
Ave., New York City; (mail) 13 Linda Ave., 
White Plains, N. Y. 

STICKLENSKI, JOHN (J) experimental cabinets 
for oil burners, Gar Wood Industries, Detroit; 
(mail) 3332 Evaline, Hamtramck, Mich. 

Stier, Ropert H. (M) engineering assistant, 
vice-president operation, Philadelphia Rapid 
Transit Co., Mitten Bldg., Philadelphia. 

TaNGyE, CurisropHER Gro. (FM) director 
(technical), Tangyes, Ltd., Cornwall Works, 
Birmingham, England. 

VANDER VEER, JoHN H. (M) sales engineer, 
National Pneumatic Co., Rahway, N. J.; (mail) 
753 Austin St., Westfield, N. J. 

Yosotpa, Inao (FM) engineer, Sumitomo 
Steel Tube & Copper Works, Osaka, Japan; 
(mail) 236 Kawai, Uozaki, Muko-Gun, Hyogo, 
Precture, Japan. 

Zink, Georce A. (M) mechanical engineer, 
Allison Engineering Co., Speedway, Indianapolis, 
Ind. 


Applications Received 


AnstrEY, Frank, chief designer, Ariel Motors 
(JS) Ltd., Birmingham, England. 

Bevans, RussELL_, deputy director, State of 
California, Dept. Motor Vehicles, Sacramento, 
Calif. 

Boyes, FREDERIC, assistant to general superin- 
tendent, P. R. Mallory Co., Indianapolis, Ind. 

Branit, Jos. T., master mechanic, Borg & 
Beck Div. of Borg-Warner Corp., Chicago, Ill. 

Brazier, JOHN VIRGIL, assistant superinten- 
dent, Barnsdall Refining Corp., Barnsdall, Okla. 

Camo, Viroi G., draftsman-designer. Euclid 
Road Machinery Co., Euclid, Ohio. 





The applications for membership 
received between Mar. 15, 1936, 
and Apr. 15, 1936, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 
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CHAPMAN, EpmuNp §S., general works man- 
ager, Plymouth Motor Corp., Detroit. 

CroTeau, CLARENCE A., president, the Truck 
Engineering Co., Fort Wayne, Ind. 

Davipson, Jay I., superititendent of equip- 
ment, Davidson Transfer & Storage Co., Balti- 
more, Md. 

Davis, Ivor RICHERSON, automotive super- 
visor, Armour & Co., U. S. Yards, Chicago. 

Easton, Morvtey SaAnForp, superintendent 
eng. exp. dept., General Motors of Canada, 
Ltd., Oshawa, Ont., Canada. 

(Continued on following page) 


May, 1936 





— 








38 


Gate, Ciaupius CaNnpLeR, body draftsman, 
Hudson Motor Car Co., Detroit, Mich. 

Gates, C. R., district sales manager, Farrell 
Mfg. Co., Joliet, Ill. 

Gut, H. V., assistant superintendent, Rail 
Motor Cars, Santa Fe Railway Co., Topeka, Kan. 

Hicxman, ALBERT F., special project engi- 
neer, Truck Equipment Co., Inc., Buffalo, N. Y. 

Jounson, Puruir G., first vice-president, Ken- 
worth Motor Truck Corp., Seattle, Wash. 

KAvANAGH, Frank W., research engineer, 
Standard Oil Co. of Calif., San Francisco, Calif. 

Lemon, Epwarp S., production manager, 
Wiegel Cabinet Corp., Indianapolis, Ind. 

Lrmouze, CHartes A., engineer, Glenn L. 
Martin Co., Baltimore, Md. 

Loewy, Raymonp, Sears, Roebuck & Co., 
New York City. 

Lunp, James K., chief engineer, Dole Valve 
Co., Chicago, II. 

McBripe, JAMeEs A., specification engineer, 
Auburn Automobile Co., Auburn, Ind. 

McCanney, Emmett F., asst. mgr., lub. oil 
sales, Sinclair Refining Co., New York City. 

McREyYNOLpDs, JoHN O., student, University of 
Michigan, Ann Arbor, Mich. 

Miter, Georce W., vice-president and tech- 
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nical director, American Lubricants, Inc., Buf- 
falo, N. Y. 

Morris, Rosert B., research design, Auburn 
Automobile Co., Auburn, Ind. 

MUELLER, GeEoRGE, Jr., draftsman, LeBond- 
Schacht, Cincinnati, Ohio. 

Nutt, Harotp V., instructor, U. S. Diesel 
Engineering Corp., Boston, Mass. 

Otson, T. A., methods and equipment engi- 
neer, Hyatt Bearings Div. of General Motors 
Corp., Harrison, N. J. 

OsTERMAN, LENNART JOHN, General Motors 
Institute of Technology, Flint, Mich. 

PEEBLES, ANDREW AUBERON, instructor in 
charge of department of aeronautics, Provincial 
Institute of Technology and Art, Calgary, Alta., 
Canada. 

Puituips, Paut, shop foreman, Fresno Trailer 
Co., Fresno, Calif. 

Reepy, THomas D., sales engineer, R. B. M. 
Manufacturing Co., Logansport, Ind. 

Ruopes, Wi.t1aAM Henry, district superinten- 
dent of transportation, Southern Sierras Power 
Co. and Imperial Ice & Development Co., El 
Centro, Calif. 

RzeEczycxl, Jozer, chief of aircraft engine ac- 
cessories section, Institute of Research for Aero- 
nautics, Warsaw, Poland. 





ScHoLz, ELwoop N., charge test department, 
Fairbanks, Morse & Co’, Beloit, Wis. 

SHARPE, JoHN S., Dr., Haverford, Pa. 

SHOWELL, Puiipe S., grease plant foreman, 
Continental Oil Co., Ponca City, Okla. 

SuHreck, Q. P., salesman, International Har- 
vester Co., Tulsa, Okla. 

SmiTH, Frep C., chief metallurgist, Interna- 
tional Harvester Co., Fort Wayne, Ind. 

SmitH, NorMAn W., sales engineer, the Per- 
mold Co., Cleveland, Ohio. 

STAFFORD, FRANK MHaro._p, manufacturers 
sales department, Canadian Goodrich Co., Ltd., 
Kitchener, Ont., Canada. 

Tuomas, Ropert W., auto engineer, Fidelity 
& Casualty Co. of N. Y., New York City. 

THOMPSON J. FRANKLIN, 230 West Chase St., 
Baltimore, Md. 

Tzuce, Yoraro, directory engineer, Kokusan 
Kogyo Kaisha, Ltd., Tokyo, Japan. 

Watson, JAcK Witson, C. C. Brown Motors, 
New Westminster, B. C., Canada. 

Watson, R. A., chief engineer, Federal Mogul 
Corp., San Francisco, Calif. 

WoLLNeER, Car, president, Panther Oil & 
Grease Mfg. Co., Fort Worth, Tex. 

WoopHuLt, Joun B., president, Double Seal 
Ring Corp., New York City. 





S.A.E. Summer Meeting 
May 31-June 5 
The Greenbrier 


White Sulphur Springs, W. Va. 





Baltimore—May 7 

Emerson Hotel; dinner 6:30 P.M. Opera- 
tion and Maintenance, with Emphasis on the 
Design known as Pancake or Horizontal Op- 
posed—Robert Cass, assistant chief engineer, 
the White Co. 


Buffalo—May 12 


Hotel Statler; dinner 6:30 P.M. Keeping 
the Automotive Industry Young—Ralph R. 
Teetor, chief of engineering, Perfect Circle Co., 
and president, S.A.E.; Automotive Engineering 
Conquers the World—John A. C. Warner, gen- 
eral manager, S.A.E. 


Canadian—May 15 


Regional Meeting. Genosha Hotel, Oshawa, 
Ont.; dinner 7:00 P.M. An Automotive Engi- 
neer Looks at Safety Problems—W. J. Davidson, 
technical director, General Motors Corp. 
Chicago—May 5 

Clearing Industrial Club, 6455 S. Central 
Avenue; dinner 6:30 P.M. Modern Transcon- 
tinental Air Transportation—D. B. Colyer, vice- 
president, United Airlines; Going to the Top of 
the World in a Stratosphere Balloon—Capt. 
Albert W. Stevens or Capt. Orville Anderson, 
U. S. Army Air Corps; Engineering Problems 
of an Air Transport Operator—Ralph Damon, 
vice-president, American Airlines. 

Inspection trip in the afternoon through Chi- 
cago Municipal Airport. 


Cleveland—May 15 


Annual Akron Regional Meeting; sports in the 
afternoon, dinner and meeting in the evening at 


Akron. 
Detroit—May 11 
Book-Cadillac Hotel; dinner 6:30 P.M. 
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Meetings Calendar 


S.A.E. National Aircraft 


Production Meeting 
Oct. 14-16 
Ambassador Hotel 


Los Angeles, Calif. 





Indiana—May 26 or 27 


The Athenaeum, Indianapolis; dinner 6:30 
P.M. Annual 500-mile Race Mecting. 


Metropolitan—May 1 and 12 


May 1—Waldorf-Astoria Hotel, New York 
City. Testimonial dinner to Capt. E. V. Ricken- 
backer. Reception 7:00 P.M., dinner 7:45 P.M. 

May 12—Annual Car Demonstration at North 
Beach Airport, 10:00 A.M. until 4 or 5:00 P.M. 
Fifty cars of American and foreign manufac- 
ture will participate. Dinner and meeting in 
the evening at the Roger Smith, 40 East 41st 
St., New York City; dinner 6:30 P.M., meet- 
ing following. Ten minute talks based on 
observations at the Proving Ground. Riding 
Qualities—Austin M. Wolf, automotive con- 
sultant; Accessibility—J. A. Anglada, president, 
Anglada Motor Corp.; Controls—M. C. Horine, 
sales promotion manager, Mack Trucks, Inc.; 
Exhaust Gas Analysis—F. H. Dutcher, asso- 
ciate, mechanical engineering, Columbia Uni- 
versity; Body Arrangement and Appearance— 
Herbert Chase, consulting engineer. 


Milwaukee—May 18 

Milwaukee Athletic Club; dinner 6:30 P.M. 
Speaker—William B. Stout, president, Stout 
Engineering Laboratories, Inc. 


New England—May 12 


Walker Memorial, Massachusetts Institute of 
Technology, Cambridge, Mass.; dinner 6:30 
P.M. Aviation Meeting—speakers, Charles H. 
Chatfield, director of research, United Aircraft 
Mfg. Corp., and Robert Insley, sales engineer, 
Pratt & Whitney Aircraft Co. 


S.A.E. Annual Dinner 
Nov. 12 
Hotel Commodore 


New York City 


Northern California—May 12 
Engineers Club, San Francisco; dinner 6:30 
P.M. Racing Car Meeting. 


Northwest—May 22 


Mayflower Hotel, Seattle, Wash.; 
P.M. Aviation Meeting. 


Philadelphia—May 13 

Philadelphia Auto Trade Association; dinner 
6:30 P.M. Resistance Welding Applications and 
Die and Electrode Material—E. I. Larson, P. R. 
Mallory Co.; Bronze Surfacing, Hard Facing 
and Automotive Reclamation—A. B. Gordon, 
Linde Air Products Co. 


Oregon—May 8 

Multnomah Hotel, Portland; dinner 6:30 
P.M. “Old Timers’ Night’. Five speakers with 
twenty or more years’ standing in the industry 
will contrast their experience with five speakers 
on present methods. 


Southern California—May 21 

Breakfast Club, Los Angeles; dinner 6:30 
P.M. The Development of Superchargers and 
High-Compression Engines—Floyd F. Kishline, 
chief engineer, Graham-Paige Motors Corp. 
Southern New England——May 22 

Shuttle Meadow Club, New Britain, Conn. 
Outdoor Meeting. 


dinner 6:30 


Washington—May 4 

The University Club, r5th & I Sts., Washing- 
ton, D. C.; dinner 6:30 P.M. Aircraft and 
Engine Meeting. (The Section is also planning a 
visit to Langley Field about May 21 to visit 
the laboratories of the National Advisory Com- 
mittee for Aeronautics.) 
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briefly, giving details about the method of 
routing work through the shop. He also ex- 
plained the set-up of the shop equipment. 
Following the meeting all attending inspected 
the shop, which is laid out for factory produc- 
tion of vehicle overhaul with a schedule of re- 
building approximately 40 vehicles per week. 
J. Q. Adams, Section chairman, who presided, 
remarked that this meeting was one of the best 
that the New England Section has ever held. 


Poor Leadership Causes 


Most Labor Trouble 


@ Canada 

Pleading for a more human attitude on the 
part of employers and managers of great indus- 
trial corporations toward their men, C. A. 
Winegar, president of the Chrysler Industrial 
Association, outlined the cooperative work done 
by his orgenization before 168 members and 
guests at the Canadian Section’s monthly meet- 
ing, held for the first time in Windsor, April 17. 

The meeting was opened by Vice-Chairman 
Max Evans in the absence of Chairman Neil 
Petersen, vacationing in Bermuda. Following 
a few introductory remarks he turned the gavel 
over to W. E. McGraw, regional vice-chairman. 

Introduced by John D. Mansfield, president 
of the Chrysler Corp. of Canada, Mr. Winegar 
stated that he was the head of an organization 
of 70,000 workers, drawn from 55 nations. 

“IT have been dealing,” he said, “with the 
most important and most sensitive part of all 
industry—the human being. This part of in- 
dustry is the most often misunderstood.” 

The speaker pleaded for a return to the “old 
neighborly spirit we used to know years ago,” 
and added that he considered the trend of big 
business in the future to break industry into 
small sections as a wise and progressive step. 

“The sooner we get back to the old neigh- 
borly spirit,” he declared, “the sooner society 
will return to its proper mental, spiritual and 
economic level, which, in turn, will lead to 
better relationship between men and to better 
citizenship. In brief, it is a great rehabilitation 
system. 

“The majority of labor troubles in the last 
few years in America have been caused through 
incompetent leadership. Men in the supervisory 
capacity in industry have not thought of the 
human side. If we recognize good, we are in 
a better position to correct wrong.” 

This meeting proved so successful that it is 
planned to hold at least one meeting each year 
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in Windsor. Members were in attendance from 
nearly a dozen cities in Ontario and Quebec 
and several were on hand from Detroit and 
neighboring cities. 


Criminologist Tells of 


™ * . 
Modern Crime Detection 
@ Chicago 

The Chicago Section turned to crime on its 
“Ladies’ Night’, April 7. The after-dinner 
speaker was Prof. Leonard Keeler, professor of 
law, Northwestern University; his subject, ““Mod- 
ern Methods of Crime Detection.’ Professor 
Keeler, a pioneer criminologist and inventor of 
the much publicized “lie detector’, amazed his 
audience with descriptions of recent develop- 
ments in scientific crime detection. He showed 
how inspection of firearms, bombs, and finger- 
prints give tell-tale evidence, and presented a 
number of slides illustrating the use of the 
“lie detector”. 

Following Professor Keeler’s talk the 178 
members and guests enjoyed dancing to music 
by George Konchar and his orchestra. The 
dinner-dance was held at the Hamilton Club. 


Tells Applications of 
Transitorg Transmission 
@ So. New England 
The Southern New England Section moved 
to Bristol for its April 17 meeting, where T. C. 
DeLaval-Crow, chief engineer of New Depar- 
ture Manufacturing Co., and Alain Madlé, de- 
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velopment engineer, explained the operation 
and application of the New Departure Transi- 
torg, a recently developed variable-speed trans- 
mission. The Transitorq was described as con- 
sisting of an electric motor and a change of 
speed mechanism mounted as a single compact 
unit which may drive any type of machine and 
is said to give a “million speeds at the touch of 
a finger.” It drives through three sets of rollers 
operating between two curved discs. By chang- 
ing the angle of the rollers various speed ratios 
are obtained above and below the constant 
driven speed. Slides were used to show many 
of its applications. 

A dinner preceded the technical session at 
which F. G. Hughes, general manager of New 
Departure, welcomed the 100 Section members 
and guests to Bristol and reminisced over his 
26 years of SAE membership. He invited the 
Section to hold at least one meeting each year 
in Bristol. 


Suggests Solution of 
Aircraft Fuel Problem 


@ Metropolitan 

Mixing alcohol and gasoline in the carburetor, 
rather than in the tank, would overcome many 
disadvantages of alcohol-gasoline blends for 
aircraft use according to Helmut Schelp, gradu- 
ate student, Stevens Institute of Technology, 
winner of the first prize award in the recent 
paper contest sponsored by the Metropolitan 
Section. In presenting his paper “Alcohol 
Blends in Gasoline” before the student meet- 
ing of the Section, the afternoon of April 6, 


Student Meeting Speakers 





Photo by Leslie Peat 


@ Metropolitan 


Pictured at the Metropolitan Section Student Meeting are Helmut Schelp, winner 

of the Section’s student prize paper contest; T. F. Bergmann, who presided; 

E. J. Demas, who told of his trips with Commander Byrd; Morris R. Lerner, 
who won second place in the student paper contest. 
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Mr. Schelp said that with the development of 
a carburetor capable of performing this func- 
tion the pilot could regulate the flow of 
alcohol increasing and decreasing the octane 
rating of his fuel at will. Such a carburetor 
would eliminate the separation of alcohol from 
the gasoline as a problem, he said. 

Morris R. Lerner, Newark College of Engi- 
neering, read his paper “Diesel Engines in 
Transportation”, for which he was awarded sec- 
ond prize. Three other prize winners, M. D. 
Schonbrun and Joseph Liana of New York Uni- 
versity, and Julius L. Brown of Pratt Institute, 
were introduced by T. F. Bergmann, chairman 
of the N. Y. U. Student Branch, who presided 
during the meeting. 

After the reading of the prize papers, C. B. 
Veal, manager of the SAE Research Depart- 
ment, told of the opportunities facing the young 
engineers of today. A 68 per cent increase in 
the annual demand for engineers is indicated in 
the first years of normalcy, he said. Pointing 
to petroleum, chemistry, and automotive opera- 
tion and maintenance as promising fields for 
employment, Mr. Veal suggested that the young 
engineer seek employment in the smaller com- 
panies. Small companies, he said, give rein 
to the initiative of the young employe, offer 
him closer contact with the management, enable 
the engineer to come into close grip with other 
phases of business affecting his particular func- 
tion, and afford the opportunity for him to 
develop flexibility and adaptability. 

E. J. Demas, a New York University student 
who accompanied Commander Byrd on several 
expeditions gave a well illustrated, informal 
talk on his personal experiences in adapting 
tractors to work in frigid Little America. 

Eight colleges and universities were repre- 
sented by the 50 students who attended the 
meeting. Many stayed on to attend the regular 
dinner and meeting of the Metropolitan Sec- 
tion which immediately followed the student 
session. 


“Learn to Be Managed,” 


Jehle Tells Students 
®@ Cleveland 


“The best and surest way to progress along 
your technical line is to read technical papers 
and to join an engineering society,” advised 
Ferdinand Jehle, research engineer, White Motor 
Co., at the annual Father and Son meeting of 
the Cleveland Section, April 13. Fathers and 
sons turned out 140 strong to hear Mr. Jehle 
tell the younger men “Some Applications of 
Your College Training to Engineering.” At this 
time, too, winners of the Section’s Student Essay 
Contest were announced. Charles E. Hering 
read his paper, “Gasoline and Lubricating Oil”, 
for which he was awarded first prize. Charles 
L. Naper, second prize winner; John Burke, 
third prize winner; and Robert E. Painter, who 
received honorable mention, were introduced 
by Orrel A. Parker, sponsor of the meeting. 

Speaking further about engineering societies, 
Mr. Jehle gave two pieces of advice; first, that 
care must be taken in selecting a society which 
will best fit in with the technical career to be 


followed; second, that in joining a society one ' 


should do more than just pay dues. “Give 
freely of your time, enter discussions, present 
papers and you will garner more than you give,” 
he said. 

The subjects of English and languages are 
important in an engineering curriculum be- 
cause it is necessary to learn how to express 
oneself and write reports, he said. Public 
speaking is helpful, too, he added, because in 
engineering, as well as in other fields, you must 
be able to present your case; nobody else will 
do it for you. 
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“Many students,” Mr. Jehle continued, “at- 


tempt to get a smattering of engineering 
fundamentals and then branch out to learn 


‘management’. A _ student should master the 
fundamentals and then study the art of how to 
be managed, if he wants a job. An engineering 
education is one of the most expensive educa- 
tions that can be obtained. A student should 
not take it unless he is going to follow it up.” 


Soundproofing Enhances 


Comfort of Air Travel 
@ N.Y. U. 


The comfort of an airplane will set an rx- 
ample for all types of transportation in the 
near future, predicted Stephen J. Zand, aero- 
nautical research engineer of the Sperry Gyro- 
scope Co., speaking at the smoker of the New 
York University Student Branch, March 26. 
More than 50 members and guests attended. 
Reduction of noises and soundproofing have 
made some of the latest airliners more quiet 
than Pullman cars; greatly enhancing the com- 
fort of air travel, he said. 

Dr. Zand has spent the past five vears in 
research work on the soundproofing of trans- 
port airplanes. An important fact in sound- 
proofing, he said. is that noise does not add 
arithmetically. For instance. one engine may 
have a noise level of 100 decibels, while two 
engines of the same tvpe have a total of 103. 
One of the first steps in eliminating noise is to 
attack it at its source, another is to keep the 
passenger cabin awav from the greatest sources 
of noise. and the last is to apply soundproofing 
material. 

The airplane proveller is a great source of 
disturbance and Dr. Zand said that he has 
found that the maximum tip-speed should be 
less than 850 ft. ner sec. and that there should 
be a minimum clearance of 8 in. between the 
propeller tip and the side of the fuselage in 
the case of outboard engines. 


Strides Noted in Heavy- 
Duty Transmission Field 


@ Washington 

Transmissions for heavy duty, commercial, 
and mass transportation vehicles have shown 
greater improvement during the past four 
years than during the twenty-five years previous, 
commented C. D. Peterson, Spicer executive 
engineer in his paper presented by E. E. Eaton, 
transmission engineer of the same company, 
at the April 6 meeting of the Washington Sec- 
tion. This development, he said, follows closely 
on the heels of passenger car refinements and 
consists mainly of quieter gear operation, in- 
creased transmission life, easier gear-speed 
changing, reduction in weight-torque ratio, 
lower operating temperatures and improved oil 
sealing. 

Gears are no longer just cogs, he said, but 
have graduated into the class of the elite, where 
their design and manufacture is comparable 
with that of an escapement wheel of a 17-jewel 
watch. The manufacturing tolerances are mi- 
nute. Better alloy gear steels, improvement in 
heat treating methods and closer control of 
steel analysis, combined with increased gear 
face width to reduce gear tooth pressure, more 
rigid shaft mountings to reduce deflections, and 
improved cooling, have made it possible to 
increase the life of heavy duty transmissions 
up into the 250,000 mile range. 

As to developments of the future Mr. Eaton 
mentioned the application on the larger units, 
of a dry sump with a pump and cooler to 
expel the heat as rapidly as it is generated and 
retain the lubricating qualities of the oil. The 





automatic design with hydraulic torque con- 
verter offers promise, he thinks. Because of the 
abuse that has resulted with gear shifting by 
air, in rear-end engine applications, there is 
some tendency to return to the use of “brains” 
and manual operation. 

Section Chairman P. R. Wheeler of the 
Naval Bureau of Ordnance spoke on “The 
Clamp-Ring Safety Brake or Automatic Back- 
Stop,” presenting slides showing the method 
of operation and the installation of this device 
which he developed. 

Both talks were widely discussed. B. J. 
Lemon, tire engineer, U. S. Rubber Products, 
Inc., made particular mention of the great 
reduction of noise in transmissions. This was 
noted by his organization in noise studies of 
tire equipment of several years ago compared 
with current designs. Mr. Lemon said that 
the reduction in transmission noises was so 
noticeable as to cause comment by the test 
personnel. 


President Teetor Visits 


Western SAE Groups 
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frontiers by means of aircraft. The parts played 
by tractors, trucks and tanks in periods of peace 
and war—and of the automobile in our everyday 
lives have accounted for vast changes in the 
ways of the world. “What points remain inac- 
cessible?"’ he asked, “and what regions defy 
exploration? Indeed,”’ he continued, “no valid 
exception can be taken to the thesis that auto- 
motive engineering has conquered the world!” 


@ Denver 
One of the largest crowds ever attending a 
meeting of the SAE Club in Denver turned out 
to greet President Ralph R. Teetor and General 
Manager John A. C. Warner at the dinner- 
meeting, March 20. Mayor B. F. Stapleton of 
Denver and prominent members of the A.S.M.E. 
and the A.I.E.E. attended in honor of these 
national officers. Club Chairman Marcellus S. 
Merrill presided. Others cooperating in arrang- 
ing the meeting included Elmer Graham, George 
Gromer, Fred Eberhardt and Gene Wagner. 
“Ralph Teetor and the SAE are getting more 
comment than the President of the United States 
so far as the Denver papers are concerned,” 


wrote Dean Gillespie following the Denver 
meeting. 

@ Northwest 

Combining their Annual Meeting with a 


reception for President Teetor and Mr. Warner, 
more than 200 members and guests of the 
Northwest Section gathered at the New Wash- 
ington Hotel in Seattle, March 24. A banquet 
with fine musical entertainment preceded the 
meeting program, which opened with the 
introduction of the two guests of honor. George 
E. Bock, chairman-elect of the Section, presided 
and called upon Harley W. Drake, Sherman 
Bushnell, C. H. Bolin, Howard A. Reinhart, 
G. S. Allin and C. C. Finn, among others, to 
introduce new members of the Section and 
distinguished guests. 
@ Oregon 
George L. Baker, who has served sixteen 
terms as Mayor of Portland, welcomed Presi- 
dent Teetor and Mr. Warner to the March 26 
meeting of the Oregon Section, where 250 
members and guests assembled to honor these 
two national officers. Verne L. Savage, Section 
chairman, was toastmaster. Prominent guests 
at the speakers’ table included Earl Snell, Ore- 
gon Secretary of State; Douglas McKay, presi- 
dent, Oregon Automobile Dealers’ Association; 
E. E. Alford, president, Portland Automotive 

















Trades Association; E. B. McDaniel, president, 


Oregon State Motor Association. 


@ No. California 


At San the Northern California 
Section had more than 200 members and guests 
on hand to greet the National officers at the 
dinner-meeting, March 31. Sam L. Boukard, 
one of the oldest members of the Section, pre- 
sented President Teetor with the largest head 


Francisco 


of Calamusu celery so that he would be con- 
vinced that western celery is just as fine as 
that from his section of the country. Past- 


Section-Chairman Howard Baxter made a splen- 
did talk before giving Mr. Warner a carefully 
drawn reminiscent of the Regional 
Meeting that was held some months ago under 
Northern California Section auspices. 

Prominent among those in attendance were 
A. K. Brumbaugh, Timken-Detroit Axle Co.: 
Mr. Rosen, Caterpillar Tractor Co.; Mr. Lyon, 


cartoon 


Some of the Members 
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Chanceler and Lyon Co.; William McDonald, 
James C. Bennett,. Associated Oil Co., and Mr. 
Morris, Hall-Scott Motor Co. Major Kelsey, 
U.S.A., was introduced by Past-Chairman E. C. 
Wood. Lawrence J. Grunder, chairman-elect of 
the Southern California Section, said that his 
Section can be counted on for cooperation for 
the 1939 National Meeting the San 
Francisco Bridge Exposition. 


during 


@ So. California 

Practically every automotive establishment in 
Southern California was represented in the 254 
members of the Society and guests who as- 
sembled for dinner at the Los Angeles Breakfast 
Club on April 7 to hear President Teetor and 
General Manager Warner deliver their annual 
message to the Southern California Section. 
Prominent among the Section’s guests at this 
meeting were William B. Stout and Arthur J. 
Scaife, both past-presidents of the Society. This 
was the first time in the Section’s history that 
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it was host to the Society’s president and two 
past-presidents at the same meeting. 

At a governing board meeting held prior to 
the Section dinner, President Teetor conferred 
with Section officers concerning plans for South- 
ern California Section’s participation as hosts 
to the SAE National Aircraft Production Meet- 
ing to be held at the Ambassador Hotel, Los 
Angeles, Oct. 14-16. 

@ Wichita 


An enthusiastic meeting attended by 50 mem- 
bers and guests of the Wichita SAE Club was 
held at the Green Parrot Restaurant to welcome 
President Teetor and General Manager Warner 
on their visit April 13. T. A. Wells, chairman 
of the Wichita Club, presided. 

While at Wichita President Teetor and Mr. 
Warner conferred with SAE Vice-President Mac 
Short on plans:and arrangements for the SAE 
National Aircraft Production Meeting to be held 
at Los Angeles, Oct. 14-16. 


President Teetor Visited With on His Western Trip 


ad 


1. A few of the guests at President Teetor’s Los Angeles 2. 


dinner to aircraft engineers. Attending were W. B. Good- 
man, Wright Aeronautical; Dr. A. L. Klein, California 
Institute of Technology; H. G. Townsend, Menasco; Hall 
Hibbard, Lockheed; C. F. McReynolds, Menasco; H. D. 
Houghton, Douglas; C. E. Stryker, Curtiss-Wright Tech- 
nical Institute for Aeronautics; W. B. Birren, Wright 
Aeronautical; L. W. Olmsted, Northrop; W. H. Righter, 
consultant; S. A. Bell, Hughes; F. M. Gruber, Kinner; 
John A. C. Warner, SAE general manager; William 
B. Stout, SAE past-president; R. N. Reinhard, Southern 
California Section chairman; L. J. Grunder, chairman- 
elect; C. F. Lienesch, section vice-chairman. 


President Teetor with an old friend from Indiana, John 
Niven, head of Purity Stores. 

Howard Baxter of the Northern California Section (right) 
entertains Chairman-elect A. G. Marshall, Horace Marlatt, 
Ralph Teetor, Section Secretary W. S. Crowell and Chair- 
man J. F. Long* at his country place. (*This was one of 
the last photographs taken of Mr. Long before his death 
in an airplane accident on April 21. See p. 44. 

A. K. Brumbaugh eavesdrops at the Northern California 
governing committee session. Seated are Past-chairman 
George Mosel, W. S. Crowell (back to camera), J. R. 
MacGregor, Carl J. Voght and Prof. Arthur B. Domonoske. 
Stanley Whitworth, vice-president, Studebaker Pacific 


Corp., across the desk from C. K. Whittaker, president. 
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About S.A.E. Members: 








Wesley B. Pusey, who recently has been 
consulting engineer for the Taylor Manufac- 
turing Corp., Milwaukee, has been made chief 
engineer of the Valley Iron Works Co. at Ap- 
pleton, Wis. Mr. Pusey has been three times 
secretary of the Milwaukee Section. 


John E. Devereaux has recently joined 
Whitman & Barnes, Inc., as student metallurgi- 
cal engineer. He was previously student engi- 
neer with the Chevrolet Grey Iron Foundry. 


Stewart C. McLaren is affiliated with the 
Ford Motor Co. of Canada, Ltd., as district 
sales manager in Calgary, Alberta. Mr. Mc- 
Laren was previously with Maclin Motors, Ltd., 
of the same city. 


George P. Tzannetakis is now director 
of the technical department, Greek Air Ministry, 
Athens, Greece. He is also squadron leader 


in the Greek Royal Air Force. He was formerly 
chief of technical service, Hellenic Royal Air 
Force. 


Neil Petersen 


Visits Head- 
quarters 





Neil P. Petersen, Canadian Section chair- 
man, visited SAE headquarters early last month 
on his way to Bermuda. He was vacationing 
from his duties as general manager, Acme 
Screw & Gear, Ltd. He returned to Toronto 
a few days ago. 


André Dubonnet, French inventor of the 
suspension adopted by Pontiac, Vauxhall and 
Fiat, arrived in New York, April 8. He brought 
two cars with him, one a rear-engined car of 
his own design and the other a standard make 
equipped with the Sensaud de Lavaud hydraulic 
transmission. 


Herbert L. Sharlock, Bendix director of 
public relations, has been named as a member 
of the records committee of the 1936 National 
Aeronautic Contest Board. 


Charles A. Chayne has been appointed to 
the post of chief engineer of the Buick Motor 
Co., succeeding F. A. Bower, who has been 
granted an indefinite leave of absence because 
of ill health. 

Mr. Chayne joined Buick in 1930 as motor 
engineer. He was made assistant chief engineer 
in 1933 and continued in that position up to 
the time of his recent appointment. 

Graduated from the Massachusetts Institute 
of Technology in 1919 with a degree in me- 
chanical engineering, Mr. Chayne taught auto- 
motive engineering at the institute until 1926. 
In 1927 he joined the Lycoming Manufacturing 
Co. as experimental engineer. Later that year 
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SAE Members’ Sayings 
of the Month 


@ “No victory is to be won by debating 
whether the chief hazard of the highway 
is excessive speed, or carelessness, or bad 
brakes. Not one, but all of these 
dangers must be done away with!”— 
Alfred P. Sloan (at National Safety 
Council). 


@ “You can always be sure that if prod- 
ucts are good, people will buy them. If 
people are treated well, they will buy again 
—that is really all there is to business.”— 
W. S. Knudsen (to University of Michigan 
students). 


@ “Hypoid gears will be universally used 
in rear axles in American cars in the next 
two years.”—Col. J. G. Vincent. 


@ “The question of alcohol blend fuels 
is an economic rather than a_ technical 
problem.”—O. C. Bridgeman (at American 
Chemical Society). 


@ “At the present rate of discovery of 
new fields, the supply of petroleum is 
practically inexhaustible.”—Dr. Gustav Eg- 
loff (at American Chemical Society). 


@ “Need for a new fuel will not arise 
until all the oil, coal and shale have been 
exhausted.”—-Dr. George Granger Brown 
(at American Chemical Soctety). 


@ “The chief disadvantage of the use 
of alcohol fuel from a technical standpoint 
is the lower heating value of alcohol per 
pound of fuel, about 60 per cent more 
alcohol being required for the same 
amount of energy supplied to the engine.” 
—L. C. Lichty (at American Chemical 
Society). 





he became engine designer for the Lycoming 
Co. During the last two summers of his train- 
ing at M.I.T. he served on the National Ad- 
visory Committee for Aeronautics. 





Charles A. Chayne 
To Chief Engineer 
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Arthur pa Scaife, who has been identified 
with the White Motor Co. since the turn of 
the century, has joined Autocar. He is making 
his headquarters, for the present, at the factory 
in Ardmore, Pa., where he will be engaged 
in engineering research. Mr. Scaife is a past- 
president and life member of the Society. 

He is pictured here with SAE President 
Ralph R. Teetor (center) and Past-President 
William B. Stout (left) at a Southern Cali- 


Scaife Goes to Autocar 





fornia Section meeting in Los Angeles just be- 
fore he left the Pacific Coast to take up his 
new duties. 


a Bragg, former director of Bragg- 
Kliesrath Corp., has been made vice-president 
of the Bendix Marine Products Co., New York. 

William J. Burns recently joined the Car- 
ter Carburetor Corp., St. Louis. He was 
formerly in the power press division of the 
Crew Levick Co., New York. 

Capt. Arthur B. Nicholson has been 
transferred from Fort Mason, Calif., to Fort 
Mills, Philippine Islands. 


J. J. Mikita, formerly research assistant 
at Pennsylvania State College, has joined The 
Texas Co. as mechanical engineer in their re- 
search laboratory at Beacon, N. Y. 


Eugene Laas, who has been assistant engi- 
neer with the Works Progress Administration 
has been made engineering assistant, U. S. 
Army Ordnance Department. He will be lo- 
cated at Aberdeen Proving Ground, Md. 


F. R. Fageol has been named chairman of 
the board of the newly formed DiVco-Twin 
Truck Co. 

Ray C. Ellis, a member of the engineer- 
ing staff of General Motors, has been made gen- 
eral manager of the newly formed Delco Radio 
Division, a subsidiary of the Delco-Remy Di- 
vision of General Motors. The Delco Radio 
factory is at Kokomo, Ind. 


Amelia Earhart has recently purchased a 
“flying laboratory” in which she will cooperate 
with the Purdue University Research Founda- 
tion in conducting test and research flights from 
the university’s airport. Plans include an in- 
tensive aerological research program as well as 
investigation of flight problems to be encoun- 
tered in the sub-stratosphere. A “Fund for 
Aeronautical Research” bearing Miss Earhart’s 
name has been announced by the Purdue Uni- 
versity Research Foundation. 


Carleton B. Nash has recently joined the 
International Motor Co., Allentown, Pa. 


Walter C. Trautmann is in the engineer- 
ing department of North American Aviation, 
Inc., Inglewood, Calif. He was previously af- 
filiated with the Lockheed Aircraft Corp. of 
Burbank, Calif. 

Clyde Cc. Mathis, former zone service man- 
ager of General Motors Truck Corp. in Philadel- 
phia, has been made regional service manager 
with headquarters in Chicago. 














A. I. Kurganoff, formerly engineer of 
Plant Stalin’s Moscow, U.S.S.R., has 
come to the United States as engineer-inspector, 
machine tool department, Amtorg Trading Corp. 
His office is in New York. 


W. A. Wecker has been appointed as- 
sistant general manager of McKinnon Indus- 
tries, St. Catherines, Ont. Mr. Wecker was 
previously president and general manager of 
the Hayes Wheel Co. of Canada and is a di- 
rector of the Kelsey Wheel Co. and the 
Canadian General Rubber Co. 


L. E. Wetzler has joined the Hercules Mo- 
tors Corp., Canton, Ohio, as engineer in the 
Diesel engineering department. He was pre- 
viously engineer with the Wisconsin State 
Planning Board. 


Name, 


F. Francis Donoghue is designing engi- 
neer in the hot air heater department of Houde 
Engineering Corp., Buffalo, N. Y. 

Fred M. Zeder and his family will return 
Mr. and Mrs. 


from Europe early this month. 


Fred M. Zeder 
Makes Trip Abroad 


Zeder and their two children are 


motoring 
through Italy, France, Germany and England. 


]. Godfrey Borger is apprentice engineer 
with the Pan American Airways System, Pacific 
division, Alameda, Calif. 


SAE Council Appoints 
Contact Representatives 


Seven members of the Society were ap- 
pointed to represent the SAE in contact 
with other organizations at the March 17 
meeting of the Council. 

The men appointed to American Stand- 
ards Association Committees are A. W. 
Pope, replacing T. A. Boyd, and J. B. 
Macauley on ASA Sectional Committee on 
Petroleum and Lubricants, Z-11. Mr. 
Macauley is representing the Automobile 
Manufacturers Association through the 


SAE. Austin M. Wolf was named alter- 
nate on the ASA Mechanical Standards 
Committee. 


Dr. T. G. Delbridge and Dr. H. C. 
Dickinson were appointed delegates to 
the World Power Conference. 

Alex Taub will serve on the American 
Society for Testing Materials Committee 
D-11 on Rubber Products and subcom- 
mittees XI and XVII. 

J. M. Orr will be the SAE representative 
on the American Society of Safety Engi- 
neers Committee on Cooperation with 
Other Organizations. 

At the same meeting Joseph Geschelin 
was appointed to membership on the So- 
ciety’s Diesel Engine Activity Committee. 














.... At Home and Abroad 











Dr. Ferdinand Porsche, German auto- 
motive engineer, is visiting the United States 
and will spend several weeks in Detroit and 
vicinity where he will tour the automobile fac- 
tories. 


]. F. Winchester, manager, general auto- 
motive department, Standard Oil Co. of New 
Jersey, is the author of a recent book for fleet 
operators, ““Automotive Money Saving Facts’’, 
published by the Traffic Publishing Co., New 
York. 

Henry ]. Edling, former body die de- 
signing engineer with Fisher Body Corp., has 
returned to Germany where he has taken a 


similar position with Adam Opel, A. G., in 
Russelsheim am Main. 


Charles W. Almstead has been made 
San Francisco branch manager of the Columbia 
Axle Co. He was formerly sales representative 
of the same company in Los Angeles. 

Theodore Kaigan has left St. Louis for 
Los Angeles where he is Southern California 


factory representative of the McCrosky 
Corp. 


Tool 


John C. Cahill has joined the General Mo- 
tors Truck Co. as manager of retail sales in 
Baltimore, Md. Prior to this affiliation he was 
Baltimore branch manager of the Brockway 
Motor Co., Inc. 


Raybern W. Davis, former Detroit dis- 
trict manager of A. Schrader’s Son, Inc., is now 


automotive representative of The Glidden Co. 
in Detroit. 







T. B. Rendel 


Robert F. 
Steeneck 


will head the 
golf tourna- 
ment commit- 
tee at the 
Summer Meet- 
ing. Serving 
with him will 
be ]. H. Bolles, 
William Fair- 
hurst, C. O. 
Guernsey, P. ]. 
Kent and C. 
V. Williams. 





Arthur N. Lappin has affiliated with the 
National Advisory Committee for Aeronautics, 
Langley Field, Va., as junior engineer. His 
former connection was with the Chance Vought 
Corp. 


Torrence D. Kay is chemist with the 
Gentry Oil and Grease Co., Enid, Okla. 


Schuyler Hazard, Jr., has taken charge of 
the recently opened warehouse and new offices 
for the insulation division of the Seaman Paper 
Co. in Detroit. Mr. Hazard is also chief engi- 
neer of the company. 


SAE Vice-President 


At British Opening 


T. B. Rendel, in charge of automotive research laboratory, Shell Petroleum Corp., 
and SAE vice-president representing Fuels and Lubricants, attended the opening 
of the new research laboratories of the Institution of Automobile Engineers at 
Brentford, England, March 18. The I.A.E. Research Laboratories are located in a 
medern manufacturing suburb of London, have a floor area of 15,500 ft., and are 


fully equipped with the latest testing and laboratory equipment. 


Mr. Rendel is 


scheduled to return to the United States early this month. 
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Arthur W. Harris, Saginaw, Mich., is 
resident engineer for Chevrolet Parts Manufac- 
turing Division, General Motors Corp. Prior 
to this change he was resident engineer of the 
Chevrolet-Toledo Division of General Motors. 


Harry C. Eddy, who retired on Jan. 1 as 
engineer in charge of the street transportation 
department of the Board of Public Utility Com- 
missioners of New Jersey, is engaging in street 
transportation consulting engineering work on 
his own account. 


Samuel B. Springer, formerly in charge 


of transportation, Tide Water Oil Co., at Hart- 
ford, Conn.,: has accepted a position with the 


S. B. Springer 
In West Africa 





Firestone Plantation Co., in Monrovia, Liberia, 
West Africa. 


George Williamson of Hay, Australia, has 
purchased a half interest in the firm of Smith, 
Simpson & Co., car, machinery and electrical 
agents. He was previously managing director 
of the Hay Motor & Engineering, Pty., Ltd. 


Mortimer Frankel has been made assistant 
general manager of the home appliance division 
of Fairbanks, Morse & Co., Indianapolis. He 
was formerly vice-president and general man- 
ager of Fairbanks-Morse Home Appliances, Inc., 
Chicago. 


Gc. Kettering, vice-president, General 
Motors Corp., and past-president of the SAE 
will be honored by the Franklin Institute of the 
State of Pennsylvania on May 20 when he will 
be awarded the Franklin Medal. 

This medal is presented each year “to those 
workers in physical science and technology, 
without regard to country, whose efforts, in 
the opinion of the Institute, have done most to 
advance a knowledge of physical science or its 
applications.” 





Authors 
(Continued from Contents Page) 


and after the War he was with Curtiss 
Aeroplane & Motor Co. in a consulting 
capacity. Graduated from Purdue, he 
taught there for some years. 


@ F. E. Weick and two N.A.C.A. associ- 
ates began in 1931 using spare time to see 
what could be done to develop an airplane 
especially for private use. In 1934 the 
plane was completed and was of interest to 
the Bureau of Air Commerce. A3 a result, 
it was officially tested by the N.AC.A. 
Modifications were made and the B. of A.C. 
bought the plane from Fairchild Aircraft 
Corp. Mr. Weick has been in aeronautics 
since 1922; on the N.A.C.A. research staff 
since 1925. 


@ C. G. Williams is director of the 
new $100,000 Institute of Automobile En- 
gineers’ research laboratory which was 
officially opened March 18. He has gained 
prominence as head of the I.A.E. research 
work, 
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N.A.A. APPOINTS 
SAE MEMBERS 


Fred E. Weick of the National Ad- 
visory Committee for Aeronautics has been 
named to head the technical committee of 
the National Aeronautic Association con- 
test board. 

C. H. Warrington, president, Sports- 
man Pilots Association; Glenn L. Mar- 
tin, president, Institute of the Aeronautical 
Sciences; Leighton W. Rogers, president, 
Aeronautical Chamber of Commerce; and 
Edgar S. Gorrell, president, Air Trans- 
port Association, have been invited to serve 
as N.A.A. contest board directors represent- 
ing their respective organizations. 

Maj. E. E. Aldrin and Miss Amelia 
Earhart are two of a panel of five out- 
standing fliers who have been invited to 
serve as N.A.A. contest board directors to 
represent F.A.I. pilots. In view of long 
service and active interest in contest work, 
Dr. George W. Lewis, director of re- 
search of the N.A.C.A., will be recom- 
mended to the new directors as directorate 
chairman. 


Lieut.-Col. Victor W. Pagé consulnng 
automotive engineer and author of technical 
textbooks, has been appointed supervisor of 
eight free aviation land schools which will be 





Lieut.-Col. Victor W. Pagé 
Heads Ground Schools 


operated in Connecticut under the educational 
program of the Works Progress Administration. 
His picture, shown here, was taken during the 
World War at Issoudun, Indre, France, while 
he was chief engineer of the largest aviation 
instruction center in the world. 


Maj. John C. Hutcheson, U. S. Army, 
has been transferred from Fort Sill, Okla., to 
Fort George Meade, Md. 


S. Bertrand Bernard, formerly engine de- 
signer for International Motor Co., recently be- 
came president of the Bernard Manufacturing 
Co., New York City. 


Harold Heath has recently been made 
general manager of Humber, Ltd., Coventry, 
England. He was previously works manager 
of this company which manufactures the 
Humber and Hillman passenger cars and Com- 
mer commercial vehicles. 


Foster M. Gruber has been advanced to 
development engineer by the Kinner Airplane 
& Motor Corp. of Glendale, Calif. He was 
previously project engineer. 


L. D. Holland has been made manager 
of market research by E. L. Houghton & Co., 
Philadelphia. He formerly represented the 
Houghton company in San Francisco as western 
sales manager. 








J. F. Long Killed 
In Coast Air Crash 


Joseph Foster Long, chairman of the Northern 
California Section, was killed on April 21 when 
a cabin airplane in which he was riding ground- 
looped during a take-off. News of the accident 
reached SAE headquarters in New York just as 
this issue of the SAE Journal was going to 
press. Mr. Long and G. K. Morrison died in 
the blazing wreckage of the crashed plane. 

Mr. Long had been active in aeronautic affairs 
for many years and was president of his own 
company, which engaged in airplane mainte- 
nance and motor overhaul work at San Fran- 
cisco Bay Airdrome, Alameda, Calif. He was 
a consultant for the Curtiss Flying Service and 
was well-known throughout the Pacific Coast 
aviation industry. 

Born in Livingstone, Mont., Mr. Long com- 
pleted his schooling at Seattle, Wash., in 1920. 
In 1922 he joined the Boeing Airplane Co. in 
that city and subsequently was connected with 
such important organizations as Douglas Air- 
craft Co., Caterpillar Tractor Co., Breese Air- 
craft Construction Co. and Aircraft Industries, 
Inc. It was in 1928 that he first became asso- 
ciated with the Curtiss Flying Service. 

Mr. Long joined the SAE in 1929 and has 
been active in Northern California Section af- 
fairs. He served several terms as vice-chairman 
of this Section and was just completing a most 
successful term as chairman at the time of his 
death. He was 35 years old. 


George Faulkner 


George Faulkner, president of the George 
Faulkner Co., a manufacturing and jobbing firm 
for automotive electrical equipment, Portland, 
Ore., died suddenly as the result of a heart 
attack March 21. 

Mr. Faulkner was widely known in auto- 
motive circles on the Pacific Coast. He was 
born at Dartmouth, Nova Scotia, in 1889 and 
at an early age came to Portland. Before starting 
his own company in 1922 he had been manager 
of an electrical firm in Pendleton, Ore., and 
prior to that was engaged in electrical work in 
San Francisco. He became a member of the 
Society in 1935. 

Surviving him are his wife, a son, his mother, 
three sisters and a brother. 


William H. McGarey 

The Society was recently informed of the 
death of William H. McGarey, a member since 
1917. Mr. McGarey’s last position was garage 
superintendent of Kings Brewery, Inc., Brooklyn, 
N. Y. From 1909 until 1926 he was affiliated 
with the Autocar Sales & Service Co., serving 
the greater part of that time as branch manager 
in Newark, N. J. Later he was New York 
branch supervisor for American La France Fire 
Engine Co., Inc., sales manager for Reo Motor 
Car Co., New York, and general manager of 
Maplewood Motors Co., Maplewood, N. J. 


William Hoeler 


William Hoeler, a member of the Society 
since 1923, died on April 4. At the ume of 
his death he was body engineer with Inter- 
national Motor Co. at Long Island City, N. Y. 
He had been affiliated with this company since 
1916. For three years prior to joining Inter- 
national he was employed by Arbuckle Bros. to 
change over horse trucks to motor trucks. 

Mr. Hoeler’s early experience in body con- 
struction came as a boy when, working with 
his father, he learned the trade of wheelwright 
and body builder back in the 1880's. 
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/* can reach me by telephone” 
. .. you say it casually, but there 
is assurance in your voice. For 
you can depend on telephone 
service. You call a number and 
a voice answers—across the street 
or across a continent. It’s so easy 
to do — you have been doing it 
for years. Use has dimmed the 
wonder of the telephone. 

Yet the wonder grows — there 
is no ending to telephone prog- 
ress. Service is quicker, clearer 
and more accurate. Improvements 
are made each year. Things once 
thought impossible are now ac- 
complished fact. Tomorrow will 
see still greater achievement. 

That is the pioneering spirit of 
American enterprise. American 
initiative and American resource- 
fulness have given this country 
the best telephone service in the 
world. 

Obviously this did not just hap- 
pen. It has been brought about 
by the development of the Bell 
System over the past half-century. 
Time has proved the rightness of 
its plan of operation. Quick, de- 
pendable, universal service makes 
it possible for you to talk to al- 
most every one, everywhere, and 
to say confidently —“You can 
reach me by telephone.” 


Ten years ago it took, on the average, 20 

minutes to put through a long distance 

call between New York and San Francisco. 

Today it takes less than 2 minutes. The 

cost of a daytime station-to-station call be- 

tween these points is now 45% less than 
in 1926. 


BELL TELEPHONE SYSTEM 
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For twenty years satisfactorily used as original 
equipment by most Manufacturers of Automobiles, 
Trucks, Tractors and Buses. Titeflex is all-metal. 
No rubber or composition is used to make the 
tubing tight. 


TITEFLEX is very efficient for the carrying of 
Lubricants, Cutting Compounds and Oils in your 
Plant. High pressure grease and steam lines are 
satisfactory service for Titeflex due to its all-metal 
construction. It is the most flexible pressure tubing 
on the American Market. 


We have had a very large experience in solving 
difficult flexible tubing problems. Send us your 
specifications. 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Characteristics of the N.A.C.A. 23012 Airfoil from Tests in the 
Full-Scale and Variable-Density Tunnels 

By Eastman N. Jacobs and William C. Clay. N.A.C.A. Report No 
530, 1935; 10 pp., with tables and charts. Price, 5 cents. A-1 


Interference of Wing and Fuselage from Tests of 209 Combina- 
tions in the N.A.C.A. Variable-Density Tunnel 


By Eastman N. Jacobs and Kenneth E. Ward. N.A.C.A. Report Ni 
540, 1935; 37 pp., illustrated. Price, 10 cents \-1 


Aerodynamic Characteristics of Wings with Cambered External- 

Airfoil Flaps, Including Lateral Control with a Full-Span Flap 
By Robert C. Platt. N.A.C.A. Report No. 541, 1935; 17 | \ 

tables and charts. Price, 10 cents. \-1 


Viti 


Potential Flow About Arbitrary Biplane Wing Sections 
$y I. E. Garrick. N.A.C.A. Report No. 542, 1936: 29 pp., witl 
tables and charts. Price, 10 cents. A-1 


Tank Tests of N.A.C.A. Model 40 Series of Hulls for Small 
Flying Boats and Amphibians 

By John B. Parkinson and John R. Dawson N.A.C.A. Report No 
543, 1936: 29 pp., illustrated. Price, 15 cents A-1 


Wind-Tunnel Interference with Particular Reference to Off- 
Center Positions of the Wing and to the Downwash at the Tail 

By Abe Silverstein and James A. White. N.A.C.A. Report No. 547 
1935; 13 pp., with charts. Price, 10 cents. A-] 


Wind-Tunnel Investigation of the Aerodynamic Balancing of 
Upper-Surface Ailerons and Split Flaps 


By Carl J. Wenzinger. N.A.C.A. Report No. 549, 1935; 18 pp., with 
tables and charts. Price, 10 cents. \-] 


Tank Tests of Three Models of Flying-Boat Hulls of the Pointed- 
Step Type with Different Angles of Dead Rise—N.A.C.A. Model 
35 Series 


By John R. Dawson. N.A.C.A. Technical Note No. 551, January, 
1936; II pp., 37 figs. A-l 


Wind-Tunnel Tests of Wing Flaps Suitable for Direct Control 
of Glide-Path Angle 


By Fred E. Weick. N.A.C.A. Technical Note No. 552, January, 
1936; 5 pp., 12 figs. A-1] 


Notes on the Technique of Landing Airplanes Equipped with 


Wing Flaps 


By Melvin N. Gough. N.A.C.A. Technical Note No. 553, January, 
1936; 9 pp., 3 figs. A-1] 


Circular Motion of Bodies of Revolution 
By Carl Kaplan. N.A.C.A. Technical Note No. 554, February, 1936; 
17 pp., 1 fig. A-1] 


Further Measurements of Normal Accelerations on Racing Air- 
planes 

By N. F. Scudder and H. W. Kirschbaum. N.A.C.A. Technical Note 
No. 556, February, 1936; 3 pp. A-1] 


(Continued on page 48) 
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“FURFURAL d FILM” 
does it! 
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..- that stops all motors from 


being OIL-THIRSTY 


When we developed the Furfural Process to make 
the New Texaco Motor Oil, we had just one 
thing in mind... 

We wanted to give motorists, and to give bus 
and truck operators a better and safer lubricant. 

“Furfural” is a new refining material. When 
oil is treated with Furfural a stronger film is 
produced a film that resists heat in hot 
cylinders. It is called the “Furfural’d Film.” 

A “Furfural’d Film” is all lubricant. All tar 
and gum forming elements . . . and other non- 
lubricating materials . . . have been removed. 

There are no waste products to gum and stick 
piston rings ... form hard carbon . . . sludge... 

This oil lasts longer because the oil film pro- 
vides a greater—more complete— protection for 
the moving parts of the engine. 

It lubricates so completely that wear on cyl- 
inder walls, piston rings and bearings is almost 
eliminated. Greater piston seal is assured. Hence, 
more complete combustion higher fuel 
economy. A Texaco representative will be g!ad 
to provide practical engineering service to prove 
the economies you can get with 
the New Texaco Motor Oil. 


THE TEXAS COMPANY 
135 E. 42nd St., New York City 
Nation-wide distribution facilities 
assure prompt delivery 


New TEXACO motor oi. 
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SHOCK LOAD and 





HEAVY DUTY 








Test this NORMA-HOFFMANN PRECISION ROLLER 
BEARING under your hardest conditions. Subject 
it to heavy continuous loads. Expose it to shock 
loads. Operate it at high speeds. You'll find it 
will stand up better than any other single-row 
bearing, of any type. 

A few of the design features explaining this 
stand-up-ability are:—short, solid, parallel roller 
construction giving maximum load contact area; 
completely machined, heavy-duty bronze re- 
tainer; extreme PRECISION in every detail. 

Write for the Catalog on PRECISION 


BALL, ROLLER AND THRUST BEAR- 
INGS. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N. 


STAMFORD, CONN., U.S. A. 





KMA-AVFFMAN 
PREUISIUN BEARINGS 


BALL, KVLLEK ANZ THRUST 
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Elements of Diesel Engineering 
3y Orville Adams. Published by The Norman W. Henley Publishing 
Co., New York, 1936; 478 pp., illustrated. [E-3] 
This introductory manual for the student, mechanic, operator and 
practical engineer is suitable for home or school use and covers com- 
prehensively the present-day applications of Diesel engine principles in 
the automotive, locomotive, marine and stationary fields. 
Mr. Adams is known as the author of text books and other works on 
Diesel engineering. 


Diesel Operating Guide 
By Julius Rosbloom. Published by Diesel Institute, 
Jersey City, N. J., 1936; 543 pp., illustrated. [E-4] 
In this book of instruction in Diesel engineering the author has made 
a special effort to cover the most important phases encountered in Diese! 
practice, including land, marine, locomotive, 


portable installations. 
MATERIAL 


Performance Tests of Lubricating Oils in Automobile Engines 

By H. A. Everett and F. C. Stewart. Published by The Pennsylvania 
State College Bulletin, Engineering Experiment Station Bulletin, No. 44, 
State College, Pa., 1935; 52 pp., illustrated. [G-1] 

This bulletin presents the results of an extensive series of tests under- 
taken for the purpose of determining the behavior of various lubricating 
oils when used in automotive engines under service conditions. The 
tests extended over a period of approximately two years, using some 600: 
gallons of gasoline and 300 gallons of lubricating oil and resulted in (1) 
the development of a technique for testing that is considered to give 
reliable results and (2) comprehensive data concerning the performance 
of seven different lubricating oils. The project was a cooperative one 
with the Pennsylvania Grade Crude Oil Association. 


Engineering 


automotive, aero and 


Proceedings Fifth Mid-Year Meeting American Petroleum Insti- 
tute. Section I]I—Refining, Tulsa, Okla. May 14 to 16, 1935 
Published by the American Petroleum Institute, New York City, 1935; 
165 pp. [G-1] 
The following papers included in this volume are of particular auto- 
motive interest: 


Fuel Specifications for High-Speed Diesel Engines 
By G. C. Wilson. 


“Oiliness” in Motor Oils 
By D. P. Barnard and E. R. Barnard. 


Knock-Test Correlation at Various Manifold Temperatures— 
A Report of a Special Subcommittee of the C.F.R. Detonation Sub- 
committee. 


Service Characteristics of Motor Oils as Related to Composition 
By David R. Merrill, C. C. Moore, Jr., and Ulric B. Bray. 





Technische und Wirtschaftliche Voraussetzungen bie dem Antrieb 
der Kraftwagen mit Festen und Gasformigen Kraftstoffen 
By Strommenger. Published in Automobiltechnische Zeitschrift, Dec. 
10, 1935, Pp. 587. [G-1] 
In examining the technical and economic phases of the use of solid 
and gaseous as compared with liquid automotive fuels, the author com- 
piles a table comparing the heat capacity of the various fuels taking 
into consideration the factors of weight and cost involved. 


Le Probleme d’un Carburant National de Synthése 
By Ch. Berthelot. Published in Le Génie Civil, Jan. 18, 1936, p. 59. 
[G-1] 
Of all the substitutes proposed for petroleum fuels, only those ob- 
tained by the Bergius and Fischer processes appear to fill the users’ 
demands. This conclusion is drawn from the present discussion of 
research on domestic synthetic fuels in Belgium and France. Govern- 
ment protection of synthetic fuel industries is endorsed, so long as it 
does not react unfavorably on the recently re-established petroleum 
refining industry in France, an industry whose importance may be 
keenly felt in case of a war-time oil embargo by the United States. 


American Petroleum Industry 

Published by the American Petroleum Institute, New York City, 19353 
229 pp. [G-3] 

This survey of the present position of the petroleum industry and 
its outlook toward the future brings up to date the 1925 special survey, 
made by a Committee of Eleven appointed by the American Petroleum 
Institute, published in a volume entitled American Petroleum Supply 
and Demand. The scope of the original survey has been broadened by 
the addition of chapters on transportation, refining, marketing, taxa- 
tion, and labor. 

(Concluded on page 50) 
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can lean on BUNTING 


Ss... and experienced purchasers in the automotive industry today 
consider that the responsibility of the supply source is a -value as definite 
and important as the product itself. 


When you place an order and a blueprint with The Bunting Brass & Bronze 
Company, you get a product made in exact conformity with your specifica- 
tions from materials which embody the requisite chemical and physical 
properties, and unfailing promptness in delivery. 


When emergencies demand unusual service you can rely on Bunting accurately 
and quickly to accomplish the extraordinary things your need requires. 
Especial facilities exist here for suggestion, counsel and engineering assistance 
in the making of bearing specifications for all applications. 


Here is an organization big enough to handle any bronze bearing proposition 
you may present to it, trained and directed so that speed and precision are 
automatic in its operations. 


These factors plus a truly vast and constant experience in the automabile 
field enable us to offer you an incomparable bronze bearing service. The 
Bunting Brass & Bronze Company, Toledo, Ohio. Branches and Warehouses 
in All Principal Cities. 


BUNTING 


BRONZE BUSHINGS - BEARINGS 


MACHINED AND CENTERED BRONZE BARS 
ANTI-FRICTION METAL 
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In Only 6 Days... 


Hoof Engineers Solved 
3 Governor Problems 
of Years’ Standing e 


A prominent motor truck manufacturer recently 
came to Hoof... explained that for several years he 
had been unable to secure accurate governor con- 
trol; asked us if we could help him. Hoof's engineer- 
ing staff went to work...andin 6 days solved the prob- 
lem of this manufacturer on three different engines: 


1 engine—3%x4%, 262 cu. in. displacement 
1 engine—3%x 4%, 218 cu. in. displacement 


1 engine—3%x4'2, 282 cu. in. displacement 


On these three engines in 2 days each, working 
with the manufacturer’s dynamometer and opera- 
tors, Hoof engineers obtained engine characteristics 
with special precision instruments. They developed 
special governors to meet these engines’ peculiar 
characteristics. The three governors were then 
“road tested’’ under varying conditions of loads and 
roads. All three developed governors met the most 
exacting requirements, and what is more, we are 
duplicating the exact performance on a production 
basis .. . which we can do for you as well. 


If you would like to see typical performance charts of this 
equipment, we will be glad to send them to you. Write today! 
TAMPER PROOF KEY-LOCKING TYPE GOVERNORS 
. . LOCKED-ON COVER AND LOCKED ADJUSTMENT 
Manufactured Exclusively by 


HOOF PRODUCTS CO. 


162 N. FRANKLIN ST. 
CHICAGO, ILL. 
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Metallurgical Dialogue 

By Albert Sauveur. Published by American Society for Metals, Cleve- 
land, Ohio, 1935; 166 pp., illustrated. [G-3] 

Chis volume presents an imaginary interview between a master and 
1 typical Harvard under-graduate covering a fundamental discussion of 
steel metallurgy and metallography. Hysteresis, Ferrite, Alloy Steels, 
Manganese, Creep, and Corrosion, are among the subjects considered. 

Dr. Sauveur, Gordon McKay Professor of Metallurgy at Harvard 
University, 1s also author of “The Metallography of Iron and Steel,” 
a well-known college textbook. 


Tin and Its Uses 


By D. J. Macnaughtan. Reprinted from Modern Uses of Non-Ferrou 
Metals, October, 1935. Miscellaneous Publication No. 4, International 
Tin Research and Development Council, London, England; 16 pp. [G-3] 


Tin and Civilization 


By D. J. Macnaughtan. Miscellaneous Publication No. 5, International! 
Tin Research and Development Council, London, England; 9 pp. [G-3] 


The Improvement of White Bearing Metals for Severe Service: 
Some General Considerations. 

3y D. J. Macnaughtan. Reprinted from The Journal of the Institute 
of Metals, Vol. LV, 1934. Technical Publication Series A, Number 8 
of the International Tin Research and Development Council, London, 
England; 113 pp. [G-3 


The Behavior of White Bearing Metals When Subjected to Vari- 
ous Deformation Tests. 

By A. S. Kenneford, Hugh O'Neill, G. S. Farnham, R. Arrow 
smith, and H. Greenwood. Reprinted from The Journal of the Institute 
o} Metals, Vol. LV, 1934. Technical Publication Series A, Number 9, of 
the International Tin Research and Development Council, London 
England; 87 pp. [G-3 


MISCELLANEOUS 
Die Baustoffdampfung in den Wellen Leichter Triebwerke 


By F. Neugebauer. Published in Luftfahrt-Forschung, Feb. 20, 1936 
p. $7. [H-1] 

An investigation was made to determine if, in light-weight trans- 
mission systems, the shafts are sufficiently protected by the damping 
properties of the metal itself from breakage due to torsional vibration. 
Especial attention is drawn to the fact that gearing is often included 
in such transmission systems. The conclusion drawn is that the damp- 
ing properties of the material can not be fully utilized since so doing 
entails high alternating moments. Other solutions are proposed. 


L’Autorail Dunlop-Fouga, a Trucks Articulés, Montes sur Roues 
a Pneumatiques et sur Roues Elastiques 
By G. Delanghe. Published in Le Génie Civil, March 7, 1936, p. 221. 
{ H-1 
The one disadvantage of the pneumatic-tired railcar, the relativel 
low-wheel loading permissible, is said to be overcome in the Dunlo; 
Fouga car here described in detail. Of the 16 wheels per car, 8 are 
pneumatic tired and 8 are steel-tired cushion wheels. 


Les Electrodes pour la Soudure Electrique par Résistance 

3y J. Fassbinder. Published in La Technique Moderne, Feb. 15, 1936, 
a. 22%. H-1 

One phase of electric resistance welding is said to have been neglected 
in the general progress of that process—the composition of the 
electrodes. This article examines the problem in the light of the 
electric, thermal and mechanical phenomena accompanying welding 
describes solutions now in existence and emphasizes the necessity for 
further research. 


Registration Fees and Special Taxes for Motor Vehicles 
Highway Users Series: No. L2. 
Published by the National Highway Users Conference, City of Wasl 
ington, 1936; 214 pp. {H-4 
This volume represents a digest of license and taxation data incident 


to the purchase, registration and operation of motor vehicles a 
Jan. 1, 1936. 


MOTOR-TRUCK 
The Motor Truck Red Book 


Compiled and edited by Edward E. Arkin, Thomas A. Dunn, Charle 
J. Fagg, Frank B. Kurtz, John J. Powelson, Theodore D. Pratt, Walter 


W. Weller, and F. Leslie Jacobus, editor. Published by Traffic Publish- 


ing Co., Inc., New York, 1936 edition; 672 pp. |[K-4 


An encyclopedia of the laws, rules, regulations, principles and_prac- 


tices of motor-truck transportation 














Metallurgy of Transmission Gears 





By R. B. Schenck 


Chief Metallurgist, Buick Motor Co. 


made in the field of metallurgy. This statement is 

especially true with respect to steel. The demands of 
the motor-car manufacturer for better quality have been met 
by the steel industry with gratifying results. The car builder, 
in turn, has been ever on the alert to devise and apply im- 
proved methods of fabrication. Metallurgical research is now 
recognized as a necessity rather than a luxury and has made 
possible better control of those properties that have such a 
vital bearing on the quality of the finished product. These 
improvements in raw materials and their processing have 
contributed much to the mechanical excellence of the modern 
passenger car, and probably nowhere is this more evident than 
in the transmission. 


tres the past decade notable progress has been 


Although certain desirable modifications in the chemical 
composition of gear steels have come into the picture, recent 
progress has been due mainly to improvements in the steels 
already available through advanced technique in their manu- 
facture and processing. 


Progress Due to Research 


The steel manufacturer has benefited much through re- 
search. Both individual and cooperative research have resulted 
in a better understanding of the physical chemistry of steel 
making. An enormous amount of work has been done on 
slags, the composition of which has so important a bearing 
on the final deoxidization of the steel. The various deoxi- 
dizers have come in for their share of study, as also has the 
use of aluminum for grain-size control. More attention is 
paid to melting, pouring, rolling, and finishing temperatures, 
and better means are available for controlling these tempera 
tures. Better design of molds and hot tops has contributed 
much to the improvement of ingot structure and soundness. 
The effects of occluded gases are being more thoroughly 
investigated. 

Steels with closer control of chemistry, grain size, normality, 


[This paper was presented at the Annual Meeting of the Society, De- 
troit, Jan. 15, 1936.] 
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ECENT developments in the field of 
metallurgy have contributed much to 
the mechanical excellence of the modern 
passenger car. This statement is especially 
true with respect to the transmission where 
high-grade alloy steels are so essential. 


It is only by the proper coordination of 
design, material, and manufacturing that 
the high standards of quality required today 
can be maintained. 


Here Mr. Schenck discusses gear noise 
and gear failure from the standpoint of the 
metallurgist. 


A general discussion of current metallur- 
gical practice employed throughout the in- 
| dustry covers the various gear steels in use 
and includes forging, annealing, hardening, 
drawing, and physical properties. 


| Another section of the paper is devoted 
to Buick practice. 








soundness, cleanliness, and macro-structure are thus available 
to meet the more exacting demands of the customer. More 
over, the progressive steel maker now realizes more fully the 
value of service to the customer, and is prepared to furnish 
expert advice, if desired, relative to the processing of the ma- 
terial in the customer’s plant. 

The automobile manufacturer has, likewise, profited greatly 
from metallurgical research. A better understanding of the 
properties of steel has enabled the metallurgist to specify 
more intelligently the most suitable material and _heat- 
treatment to meet the requirements of a given design. In- 
coming shipments are checked more thoroughly and effec 
tively by the laboratory to determine their conformity to 
specification. Better forging and heat-treating equipment, to- 
gether with better practice, insures higher and more uniform 
physical properties in the finished product. 


Relation of Design, Material, and Manufacturing 


In order to give satisfactory service to the customer, a trans- 
mission must fulfill certain definite mechanical requirements. 
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It must be silent in operation, shift smoothly and easily, stay 
in gear, and stand up for the life of the car. In addition it 
must conform to certain restrictions as to size and weight. It 
should be designed and built, not for average service, but for 
the most severe service it will encounter in the hands of the 
public. 

In adequately meeting these requirements, the main con- 
siderations are design, materials, and manufacturing. The 
three are so closely related and each one is so dependent upon 
the other two, that only by the closest cooperation among 
engineering, metallurgy, and shop can satisfactory results be 
obtained. 

The engineer must design the job with full knowledge of 
the limitations of materials and shop practice. The metal- 
lurgist must choose a material and heat-treatment best suited 
to that particular design and method of manufacture. He 
must also maintain the proper standard of quality through 
enforcement of rigid specifications and by accurate control of 
metallurgical processing in the plant. The shop must manu- 
facture to the required standards of accuracy and finish and 
make the necessary compensations for errors introduced by 
distortion in hardening. 


Gear Noise 


Gear noise is usually the most difficult problem to solve in 
the production of passenger-car transmissions. Its primary 
cause is improper tooth contact. This condition may result 
from faulty design, inaccurate machining, or distortion in 
hardening. With a design that is fundamentally correct from 
a purely mechanical standpoint, the engineer can still be of 
much help in the control of distortion. Quite often such fac- 
tors as very thin sections, abrupt changes of section, and 
other shapes that tend to distort badly can, with a little 
thought, be so modified as to greatly lessen distortion trou- 
bles. Machining and hardening, providing the engineer has 
done his part, must assume the responsibility for gear noise. 
Although a minimum degree of distortion is desirable, it is 
not essential, as suitable compensation can be made readily 
in the machine shop for dimensional changes providing they 
are sufficiently uniform; it is variable distortion that causes so 
much trouble. Distortion troubles may not be directly due to 
improper hardening. Although occurring in the hardening 
operation, variable dimensional changes are often the result 
of non-uniformities in the steel, which may be traced to pre- 
vious processing and even back to the melting operation 
itself. 

Gear Failures 


There are two general types of failure to which transmission 
gears are subject, namely, wear and breakage. 

Wear occurs in several different forms. Pitting is the most 
common variety and is caused by fatigue of the tooth face due 
to compressive stress. Small particles of the surface actually 
lift out, leaving numerous cavities. This produces roughness, 
resulting in higher unit pressures with a cumulative effect 
in developing further pitting. Another form of wear is known 
as scoring, in which the surface metal appears to be flowed 
and torn, producing a roughened condition. It is believed 
that welding of minute areas from the heat of friction is re- 
sponsible for scoring. Both pitting and scoring produce gear 
noise and may be caused by improper design, poor contact, 
low surface hardness, or excessive overloading. 

Tooth breakage is of two distinct kinds: one due to brittle- 
ness or low impact value and the other due to fatigue. These 
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types can be distinguished readily by the appearance of the 
fracture. The best safeguard against brittleness is to make 
frequent checks of impact value and to be sure that all gears 
are drawn properly. Fatigue failure may be caused by incor- 
rect design, poor contact, low tooth strength, excessive over- 
loading, or by notch effects due to undercuts, roughness, or 
scratches at the base of the tooth. 

The factors enumerated in the preceding paragraphs that 
tend to cause gear failure either increase stress or lower the 
ability of the material to withstand stress. Pitting and fatigue 
breakage are true fatigue failures. They are progressive and 
are due to the effect of repeated stress. Failure may result 
from either a few cycles of high stress or from many cycles of 
a lower stress. If the stress is below a certain critical value 
for a given material and treatment, an infinite number of 
cycles can be applied without failure. This critical value of 
stress corresponds to the fatigue limit. Failures due to brittle- 
ness are not progressive and may result from a single appli- 
cation of stress above the elastic limit, which stress could be 
absorbed readily by a tough material without appreciable 
damage. 

Gear Steels 

A recent survey of the industry covering twenty companies 
mdnufacturing passenger cars, shows steels of the following 
S.A.E. Nos. in use for transmission gears: 


2515 3145 4615 5135 6150 
4620 5140 
4640 5145 
5150 


These steels consist of two distinct groups with respect to 
carbon content, heat-treatment, and physical properties. For 
convenience we will refer to them as “low-carbon” and “high- 
carbon,” the former group comprising S.A.E. numbers 2515, 
4615, and 4620, and the latter group including the balance 
of the steels in the list. The high-carbon steels represent about 
go per cent of the total production. 

A further grouping with respect to melting process classifies 
the three 4600 steels, with several minor exceptions, as electric 
and all the other steels as open-hearth. The relative merits 
of the two processes are a matter of some disagreement at the 
present time; preferences seem, in most cases, to be based more 
upon theoretical considerations than upon actual data from 
comparative tests. 

Grain size is now an important part of all specifications for 
gear steels. The low-carbon steels, with few exceptions, are 
ordered to a range of 6-8. Practice varies with the high- 
carbon steels, with size-number ranges of 4—6, 5—7, and 
6 — 8 being in general use. 

In addition to chemistry and grain size, special require- 
ments covering other characteristics affecting quality, such as 
bormality, banding, inclusions, macro-structure, and harden- 
ability are frequently added. Carbon ranges are usually lim- 
ited to five points, and other chemical restrictions are some- 
times found desirable. 


Forging 


Transmission gears are forged either in an upsetter or 
under a hammer. Small gears, such as the reverse idler, are 
sometimes machined from bar stock. There is some difference 
of opinion regarding this practice, although it has been em- 
ployed successfully for a number of years. 
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Die design is of the utmost importance, especially with 
reference to producing a smooth flow of metal and a sym 
metrical arrangement of the flow lines about the axis of the 
gear. It is also essential that the dies be kept in good con 
dition. Increased die life at the expense of quality in the 
forging is often a very expensive economy. Proper metal flow 
must be maintained uniformly for maximum physical 
properties and minimum distortion in hardening. Fortunately, 
we have a very useful tool in the macro-etch which furnishes 
an excellent picture of how the metal behaves in the die. 

Forging temperature is another important factor in pro 
ducing good gears. For each steel there is a certain tempera- 
ture range which gives the best results. The old-style manu 
ally operated forge furnace, in which the control of time and 
temperature depends entirely upon the skill of the heater, is 
still in general use. It is to be hoped that recent developments 
in continuous heat-treating furnaces with automatic tempera 
ture regulation and controlled atmosphere will soon be applied 
successfully to forging. 


Annealing 


Much depends upon the operation of annealing, the purpose 
of which is to develop the most suitable structures for ma 
chining and hardening. Fortunately, the best structure for 
machining is usually the best for hardening. 

Annealing temperatures and time cycles vary with the 
different steels, depending upon their individual characteristics 
and variations in plant practice. The double treatment, con 
sisting of a normalize and anneal in two separate operations 
which was used extensively at one time, is now practically 
obsolete, and has been replaced by the single high-temperature 
treatment. 

Continuous annealing furnaces with automatic temperature 
regulation, as shown in Fig. 1, are now in general use and 
permit much better control of the annealing cycle than was 
possible with the old-style batch furnace formerly employed. 

The low-carbon steels are either furnace-cooled or air-cooled 
through the lower critical point from temperatures in the 
neighborhood of 1750 deg. fahr. or higher. Steel, S.A.E. No. 
2515, with its high-alloy content, has a tendency to air-harden 
and requires slow cooling. Practice varies with S.A.E. Nos. 
4615 and 4620, some plants using an air-cool and others a 
slow-cool. In air cooling, the gears should be spread out so 
as to obtain as nearly a uniform cooling rate as possible. 
Sometimes the charge is allowed to drop 1oo deg. fahr. or 
more in the furnace before discharging for air cooling. 

The high-carbon steels all require slow cooling through the 
lower critical point. Annealing temperatures vary, but usu 
ally range from 1550 to 1750 deg. fahr. These steels are 
extremely sensitive to the rate of cooling through the Ar,, 
and the greatest possible uniformity is necessary in order to 
maintain a desired structure. They are also sensitive to vari- 
ations in annealing temperature, an increase in temperature 
requiring a slower rate of cooling. 

A cooling rate which produces lamellar pearlite or its 
equivalent seems to give the best all-around results. The 
4600 steels do not readily form lamellar pearlite, but develop 
a corresponding optimum structure of their own which is 
peculiar to steels containing molybdenum. Structures contain- 
ing more than small amounts of either sorbite or spheroidal 
cementite are likely to cause trouble in machining. Excessive 
spheroidization in the high-carbon steels may cause serious 
difficulties in hardening where short time cycles are employed 
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Fig. 1—Continuous Annealing Furnace with Automatic 


Temperature Regulation 


Differences in grain $ize have an effect on pearlite formation 
and tend to produce irregularities in structure. A fine grain 
must be cooled through the Ar, point more rapidly than a 
coarse grain to develop the same amount of pearlite. The 
so-called duplex or mixed structures are, for this reason, more 
difficult to anneal properly than either a uniformly coarse or 
a fine grain, 

Since, in duplexed steel, the various-sized grains start rapid 
growth at different temperatures, the best results should be 
obtained by using either a very high or a comparatively low 
temperature for annealing. A sufficiently high temperature 
tends to produce a uniformly coarse grain, while a temperature 
below the coarsening point of all the grains will develop a 
uniformly fine grain. Since coarse-grained steel generally 
machines more freely, the high-temperature anneal should be 
preferable. High temperatures are also more effective in cor- 
recting banded structures, which sometimes occur in an ag- 
gravated form and tend to cause poor machining and excessive 
distortion in hardening However, temperatures in excess of 
1750 deg. fahr., which figure is probably below the minimum 
for uniform coarsening, produce excessive scaling and high 
maintenance cost of equipment and are not extensively used. 


Hardening 


In modern practice all transmission gears are case-hardened. 
Low-carbon gears are pack-carburized, and high-carbon gears 
are hardened from cyanide or some similar activated bath. To 
the best of my knowledge the only exception to this practice 
for high-carbon gears is a new development in controlled- 
atmosphere hardening, which will be described later in this 
paper. While cyanide-hardening of gears has been employed 
for many years, it is orly recently that it has come into such 
general use. Formerly, large quantities of high-carbon gears 
were hardened from lead pots and atmospheric furnaces, but 
recent demands for a more wear-resisting surface have made 
these older methods obsolete. 

The usual practice with low-carbon gears is to harden di- 
rectly from the carburizing box. With the fine-grained steels 
now available, this treatment develops very high physical 
properties and greatly simplifies the hardening procedure. 
The carburizing temperature is usually 1700 deg. fahr. The 
gears are quenched from this temperature or the box may be 
allowed to cool 100 deg. fahr. or more before quenching. In 
cases where distortion requires closer control and maximum 
core properties are not essential, the gears are cooled in the 
carburizing box and reheated in cyanide to 1400-1500 deg. 
fahr. for hardening. 
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Fig. 2—Cyanide-Hardening Equipment—Advanced De- 
sign Provided with Automatic Carrier 


The carburizing furnaces are usually of the continuous type 
with automatic temperature control and may be either fuel 
fired or electric. Boxes are generally made of heat-resisting 
alloy and are either cast or fabricated from rolled alloy by 
welding. Both cast and rolled alloy are often used in the 
same box. An arrangement sometimes used to insure uni- 
form quenching conditions consists of a frame in the quench 
ing tank, similar to the partitions in an egg crate, which pro 
vides a separate compartment for each gear. 

Two different methods are used in the cyanide hardening 
of high-carbon gears: The first one consists of a complete 
heating cycle in cyanide, and the other, a cycle which starts in 
an atmospheric furnace and finishes in cyanide. The first 
method is the one in most general use. 

In the first method the gears usually are preheated to a 
low temperature before they are placed in the cyanide bath. 
This heating removes moisture and prevents explosions which 
otherwise might occur. The preheat also lessens the time 
required to reach full temperature in the cyanide. The pre- 
heat furnace may be fired independently or it may be heated 
by the products of combustion from the cyanide pot. 

In the second method the stock is first brought to tem 
perature in an electric or fuel-fired atmospheric furnace and 
then transferred to the cyanide bath. Before placing in the 
cyanide the gears usually are given a rapid wire-brushing to 
remove the scale which forms in the first furnace. The time 
in the cyanide varies from a few seconds, sometimes called 
a “dip”, to an exposure of several minutes. The temperature 
of the cyanide may be the same as that of the atmospheric 
furnace or it may be lower. It is quite generally believed that 
a drop in temperature to just above the upper critical point be- 
fore quenching, tends to reduce distortion. 

The correct time-temperature cycle for hardening can be 
determined best by experiment. Not only the composition 
of the steel, but the grain size, the annealed structure, the 
size and shape of the gears, and the equipment available all 
have a bearing on the time-temperature combination required 
to produce the best results. 

Equipment for cyanide-hardening comprises a multitude of 
different designs and arrangements. The simplest form con- 
sists of a manually operated single-pot furnace with the gears 
placed on the brickwork around the flange of the pot for pre- 
heating. A more advanced design is shown in Fig. 2, where 
the stock is carried automatically through the preheat, the 
four cyanide pots, the quench, the wash, and the rinse. 


Drawing 


Transmission gears usually are drawn at temperatures rang 
ing from 300 to 500 deg. fahr. Although drawing at these 
low temperatures usually is considered a comparatively simple 
operation, the importance of accurate heating cycles cannot 
be disregarded. Continuous salt baths are being employed 
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successfully in one of the larger transmission plants. 


Electric 
furnaces with forced draft for circulation of the atmosphere 
have overcome many of the difficulties previously encoun- 
tered and are now in quite general use. Gas-fired continuous 
furnaces with automatic temperature control also have gone 
through a period of development and are giving very satis 
factory results. Fig. 3 shows a vertical furnace of this type. 


Physical Properties 


Low-carbon gears are characterized by a heavy case and a 
soft core, and high-carbon gears, by a light case and a hard 
core. 

The case and core characteristics of low-carbon gears usually 
fall within the following ranges: case depth, 0.030 to 0.050 in.; 
case hardness, Rockwell C-55 to C-62; core hardness, Rock 
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well C-30 to C-4o. A rule for depth of case, which has been 
found quite satisfactory for low-carbon gears in a number of 
instances, specifies “twice as much core as case.” Correctly 
interpreted, this means a case depth equal to one-sixth of the 
thickness of the tooth at its base. Thus, a tooth 0.240 in. 
thick at the base would require a case depth of 0.040 in. 

With high-carbon gears, the case and core characteristics 
usually range as follows: case depth, 0.001 to 0.010 in.; case 
hardness, Rockwell C-48 to C-58; core hardness, C-45 to C-55. 
As core hardness increases, less case is required until a point 
is reached where the slightly higher hardness of the case over 
that of the core is insufficient to justify more than a very 
slight depth, such as that obtained with the “dip” method of 
hardening previously described. A suggested rule for case 
depth of high-carbon gears, where more than a very slight 
skin is desired, specifies 0.001 in. of cyanide case for each point 
of core hardness below C-55. Thus, a core hardness of C-48 
would require a case depth of 0.007 in. 

The physical properties essential to durability in service 
are those which provide adequate resistance to surface wear, 
fatigue breakage, and impact breakage. 

Wear resistance is primarily a matter of surface hardness 
together with sufficient depth of case to prevent crushing. 
There is a relation between depth of case and the resistance 
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of case and core to compressive stress. This relation, how- 
ever, is such that the case depth required to prevent fatigue 
breakage is always adequate to prevent crushing. 

Fatigue breakage is caused by bending stresses which ex 
ceed the fatigue limit of the material. A gear tooth may be 
regarded as an intermittently loaded cantilever beam in which 
the bending stress varies from a maximum at the surface to 
zero at the center. Since the bending stress decreases from 
the surface inward, the outer portions of the core are stressed 
to a degree dependent upon the depth of case. A relation, 
therefore, exists between depth of case and the resistance of 
case and core to fatigue. In high-carbon gears with a core 
hardness of C-50 or more, this relation is usually ignored but, 
in low-carbon gears with large differences in hardness be- 
tween case and core, case depth becomes a factor of major 
importance. Fatigue may start in either case or core, depend. 
ing upon which is overstressed. 

Impact failures are caused by brittleness, or perhaps more 
accurately, by low resistance to impact. While resistance to 
impact is dependent primarily upon material and heat-treat- 
ment, it is also seriously affected by depth of case. The cores 
of low-carbon gears usually provide sufficient toughness to 
prevent impact failure regardless of any depth of case likely 
to be used. High-carbon gears, however, are much more 
susceptible to this effect and should not be cased too deeply 
if adequate toughness is to be maintained. 

Unfortunately, exact stress analysis of gear teeth is im- 
possible due to certain factors, such as variations in tooth con- 
tact, surface roughness, and other defects which cause concen- 
tration of stress. Moreover, these same irregularities tend to 
destroy the theoretical relations which should determine depth 
of case. As a result of these complications, it is necessary to 
use very high factors of safety in designing transmission gears 
and some simple rule for case depth based on experience as 
suggested in preceding paragraphs. 

The tensile strength of the core of low-carbon gears varies 
from about 125,000 to 175,000 lb. per sq. in., while that of 
high-carbon gears covers a range of approximately 200,000 
to 325,000 lb. per sq. in. Fatigue strength is affected seriously 
by residual stress from the quenching operation and has a 
much lower value than when higher drawing temperatures 
are used. A draw of 750 deg. fahr. has been known to im- 
prove fatigue resistance greatly, but the lower hardness pro- 
duced serious wear. Since actual values of fatigue limit for 
case and core are very much in doubt at the present time, 
the safest plan is for the engineer to base his calculations upon 
maximum values for permissible stress which have been 
proved adequate by experience. 


Buick Practice 


The following paragraphs cover present metallurgical prac- 
tice at the plant of the Buick Motor Co. and include a de- 
scription of an improved method of hardening now in process 
of development. 


Steel 


The steel is made by the open-hearth process and is pur- 
chased to specification G.M. 3145-A, which is identical with 
S.A.E. 3145 except for the carbon range, the sufhix “A” de- 
noting a five-point range—in this case 0.43-0.48. This mate- 


rial, with minor changes in carbon range from time to time, 
has been in use almost continuously for the past seventeen 
years. 

In addition to chemistry, the requirements cover grain size, 
normality, banding, inclusions, and macro-structure. Samples 
are taken from each heat of steel as it is received, and the 
material is held in the steel yard until released by the Metal- 
lurgical Department. 

The chemical composition is held rigidly to specification, 
and the results checked carefully against those reported by the 
source. Even though both analyses may be within the re- 
quirements, differences sometimes occur which indicate errors 
of either laboratory or undesirable variations in the steel. 

Grain size is specified as in the range of 6-8 and determined 
according to standard procedure. The same sample is also 
examined for normality and banding and given ratings based 
on certain arbitrary standards. Special attention is paid to 
duplexing, which process is believed to be responsible for 
certain variations of an especially undesirable nature. 

Inclusion ratings are obtained by comparison with the 
General Motors Inclusion Chart. Numbers are used in place 
of letters, with a scale of 0, 1, 2, 3 corresponding to D, C, B, 
A and ranging from bad to good. In this way a numerical 
average can be obtained for a number of heats. An average 
inclusion rating of 2 or better is considered satisfactory. In- 
dividual heats showing a rating of o on a sufficient number of 
samples are subject to rejection. 

Macro-sections are made from upset specimens and com- 
pared with macrographs showing the desired structure. Later, 
when the heat is forged, a gear is sectioned and subjected to 
the same comparison as an additional check. The upset speci- 
men is prepared by cutting a piece from the end of a bar 
to a length of twice its diameter and upsetting at 2350 deg. 
fahr. to one-fourth of its original length. When cut along its 
short axis, such a specimen exhibits a macro-structure quite 
comparable to that of a forged gear from the same bar. Ex- 
perience has shown that better results are obtained by this 
method than by etching the bar stock without upsetting. This 





Fig. 4—Gear with Dense 
Macro-Structure 


Fig. 5—Cear with Open 
Macro-Structure 
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test is readily standardized and can be performed with equal 
facility by both source and customer. 

Figs. 4 and 5 are macrographs showing two gears with dif- 
ferent etching characteristics. The one in Fig. 4 is compara- 
tively “dense”, while the one in Fig. 5 is more “open”. The 
most desirable degree of density is a matter of some disagree- 
ment and will probably continue to be so until more is known 
concerning the true significance of macro-structure. 

Close contact is’ maintained with the sources furnishing 
the material. Accurate records are kept of all troubles and 
irregularities which are reported to the steel company’s repre- 
sentative who makes a personal call at least once a week. 
These representatives devote all of their time to this one ac- 
count, an arrangement which has proved mutually beneficial. 


js Forging 


All of the gears are made in forging machines of the latest 
type. The importance of correct die design and adequate die 
maintenance is fully recognized. Frequent inspection and 
macro-examination insure proper control of metal flow, which 
control is so essential from the standpoint of quality. The 
center holes are all pierced, including that of the counter 
gear. The forge furnaces are of conventional design and are 








Fig. 6 (Above)—Pearlitic Structure—Good Machining— 
750 Diameters—Nital Etch 


Fig. 7 (Below)—Partially Divorced and Spheroidized 
Structure—Poor Machining—750 Diameters—Nital Etch 
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oil-fired. Temperatures are regulated carefully by experienced 
heaters, and the closest possible supervision maintained. 


Annealing 


The annealing operation is performed in under-fired con- 
tinuous furnaces with automatic temperature control, as 
shown in Fig. 1. These furnaces have four separately con- 
trolled zones and are extremely flexible. The central cooling 
zone with the thin removable roof permits accelerated cooling 
from the second-high temperature zone. This arrangement 
saves annealing time and tends to decrease banding. Fig. 1 
also shows the time-temperature cycle. The annealing ca- 
pacity of each furnace is 1250 lb. per hr. 

The desired structure is one containing the maximum 
amount of lamellar pearlite, as shown in Fig. 6. In Fig. 7 we 
have a partially divorced and spheroidized structure which is 
detrimental to machining and none too good for hardening. 

In addition to the regular Brinell tests, samples are taken 
periodically for micro-examination. An excellent correlation 
exists between Brinell hardness and microstructure. The 
hardness range which has been found to produce the desired 
pearlitic structure most consistently is 197-207. The Brinell 
hardness of the gear in Fig. 6 was 207; hardness of the one in 
Fig. 7 was 187. 

Hardening 


The cyanide hardening equipment is shown in Fig. 2. A 
conveyor system of the “jack rabbit” type carries the gears 
through the complete cycle, consisting of preheat, four cyanide 
pots, quench, wash, and rinse. 

The five furnaces are independent units standing on legs 
and can be moved by means of an electric truck. When a 
pot burns out or other repairs are needed, the fuel and air 
lines are disconnected and a spare unit, which is always held 
in readiness, replaces the one to be repaired. 

The four cyanide furnaces are gas-fired with automatic 
temperature control. The preheat furnace is heated by the 
products of combustion from the adjacent furnace by means 
of a brick flue which is easily broken and repaired when 
either unit requires moving. 

The pots are either of cast steel or heat-resisting alloy, both 
materials giving satisfactory service. The best combination 
is to use alloy for the first two pots, as these receive the 
hardest firing, and steel for the last two. The pot dimen- 
sions are 40 in. long by 25 in. wide by 18 in. deep. An old 
pot with the bottom cut out is used in the preheat furnace, 
which is the same construction as the other units. 

The time cycle is 6 min. which makes a total of 24 min. 
in the four pots. The temperatures of each unit are shown 
in Fig. 2, and the probable time-temperature cycle for the 
average gear is given in Fig. 8. 

The capacity of this equipment is 800 lb. per hr. The gears 
are suspended from the conveyor on suitable fixtures spaced 
so as to provide uniform quenching conditions. The oil 
flow is shut off automatically for 90 sec. when the gears go 
into the quench tank, as it was found that distortion could 
be controlled more effectively with still oil. 

The temperature cycle in use is the one finally chosen after 
trying many different combinations. The temperature of the 
first pot is set just below the Ac, point of the steel and that of 
the last pot, just above the Ar, point. This combination seems 
to decrease shock in both heating and quenching. 

The cyanide case obtained averages about 0.002 in. It is 
purposely held to this low figure due to the belief that the 
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Fig. 8—Heating Cycles—Cyanide and Controlled-Atmos- 
phere Hardening 


least thickness of cyanide case necessary to provide adequate 
wear resistance is the best. Although no test data are avail- 
able to either prove or disprove this point, it is believed that 
a heavier cyanide case is not beneficial and may be detrimen- 
tal to the fatigue resistance of gear teeth with a core hardness 
of Rockwell C-50 or above. There is ample evidence that a 
cyanide case decreases shock resistance. 

The sodium-cyanide content of the bath in all four pots is 
held to a value of 3 to 6 per cent. The baths are replenished 
with a mixture containing 25 per cent sodium cyanide with 
the remainder equal parts of soda ash and salt. Small quan- 
tities of 96-98 sodium cyanide are added as required to main 
tain the desired composition. 

During the past two years, several millions of gears have 
been hardened by this method. The automatic features, to- 
gether with the flexibility of the temperature cycle, make pos 
sible a degree of control not attainable with the more common 
designs of cyanide equipment. 


Drawing 


The drawing operation is performed in a vertical gas-fired 
furnace with automatic temperature control, as shown in Fig. 
3. The gears are placed on projecting pins fastened to the 
conveyor and, after passing through the drawing cycle, they 
are cooled in a tank under the furnace containing soluble 
oil compound, and returned to the operator for removal. The 
capacity of this furnace is 1200 lb. per hr. The drawing tem- 
perature is 450 deg. fahr., and the time in the heating chamber 
is 2 hr. 


Inspection of Finished Gears 


The finished gears are subjected to a unit inspection for 
Rockwell hardness and are held to a minimum of C-50. In 
addition, frequent checks for distortion, toughness, case depth, 
and microstructure are made in order to insure still closer 
control. Troubles that develop are immediately made the 
subject of an exhaustive investigation, which may cover the 
complete history of the steel from the melting furnace to 
the finished gear. Dynamometer and road tests are made fre- 
quently on complete transmissions to obtain information rela- 
tive to changes in design, material, and heat-treatment. 


Physical Properties 


The case and core characteristics of Buick transmission gears 
cover the following ranges: case depth, 0.001 to 0.003 in.; case 
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hardness, Rockwell C-50 to C-55; core hardness, Rockwell 
C-50 to C-55. The same ranges are given for both case and 
core, since the extremely light case has almost no effect on 
the Rockwell hardness. The tensile strength of the core lies 
between 275,000 and 300,000 lb. per sq. in. 


Controlled-Atmosphere Hardening Furnace 


An improved method for hardening high-carbon gears that 
offers certain advantages not attainable with the cyanide proc- 
ess is now in use at the Buick plant. Although still in a 
state of development, the results so far obtained have been 
promising. 

The equipment consists of a continuous gas-fired muffle 
furnace with automatic temperature regulation and controlled 
atmosphere. Auxiliary equipment is provided for gas con- 
ditioning. 

A line drawing of the furnace is shown in Fig. 9. The 
gears are placed on skeleton trays and pass through the 
muffle and quenching tank as indicated by the arrows. Con- 
ditioned gas is passed through the muffle to produce the de- 
sired atmosphere. 

The muffle is 22 ft. long from the outer door to the chute, 
3 ft., 2 in. wide and 17 in. high. The capacity is 1200 lb. per 
hr. with a total time of 88 min. The temperature setting for 
the three zones is 1500 deg. fahr. 

With the proper atmosphere, a case averaging 0.006 in. is 
obtained. This case is of excellent quality and is slightly 
hyper-eutectoid with the excess cementite in spheroidal form. 
By sufficient enrichment of the gas with hydrocarbons, a con- 
tinuous layer of cementite several ten-thousandths of an inch 
in thickness can be formed. This layer is believed to be an 
undesirable feature and can be avoided readily. It is, how- 
ever, an interesting phenomenon which might be construed 
as additional evidence that the carbon in austenite exists in 
the form of dissolved Fe,C rather than in the atomic state. 

Gears hardened from this furnace are drawn at the usual 
temperature of 450 deg. fahr. and show an increase in Rock- 
well hardness over the cyanided gears of about 2 points. The 
toughness seems to be better than that of the cyanided gears, 
and this toughness is maintained to a remarkable degree as 
the case depth is increased above the usual 0.006 in. 

With respect to distortion the new method is a noticeable 
improvement over the cyanide. It is believed that this im- 
provement is due mainly to the slower heating rate and longer 
total time of heating, which are natural characteristics of this 
type of furnace. In Fig. 8 the heating cycles for both meth- 
ods of hardening are shown on the same chart. 

Preliminary dynamometer and road tests indicate a dura- 
bility at least equal to that of cyanided gears. It is expected 
that further tests will show an improvement over gears 
hardened from cyanide. 
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Fig. 9—Controlled-Atmosphere Hardening Furnace 
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Engineers of Future and Present 
Meet at Section Student Meetings 


SAE sections are putting new vigor into stu- 
dent activities. Nearly 2000 men attending col- 
leges and universities have been brought into 
contact with SAE men at special section student 
meetings in the last year. Sections have backed 
the established SAE Student Branches, too, with 
help in getting speakers, in running meetings 
and in sponsoring student prize-paper contests. 

Detroit Section held five student meetings 
during the year, including the Annual Meeting 
student session. With the University of Detroit, 
University of Michigan, General Motors Insti- 
tute of Technology, Wayne University, Detroit 
Institute of Technology and Lawrence Institute 
to draw from, attendance averaged from 300 
tc 400. At the annual meeting about 800 were 
present. Many junior and regular members at- 
tended. Effective contact with the schools is 
obtained through a Faculty Committee made 
up of representatives from each. R. N. Janeway 
heads the section’s student activity. 

The Oregon Section has worked closely with 
the Student Branch at Oregon State College. 
In January, three Oregon students presented 
papers at the Section’s regular meeting; stu- 
dents were particularly invited. In May prizes 
were awarded to winners of a student paper 
centest sponsored by the section. There were 
about 50 present at each of these meetings. 
During the early part of the year student ac- 
tivities were under the chairmanship of Harley 
Drake and later under W. H. Paul, who con- 
tinued this work when Mr. Drake transferred 
to the Northwest Section. 

The Father and Son Meeting is an outstand- 
ing feature of the Cleveland Section’s meeting 
schedule. This year it was sponsored by Orrel 
Parker. About 50 students came from Case, 
Kent, Akron, Baldwin Wallace and Fenn col- 
leges. Winners of the Cleveland Section’s prize 
peper contest were announced and papers read. 

Metropolitan Section members were hosts to 
students from College of the City of New York, 
Pratt Institute, Newark College of Engineering, 
Brooklyn Polytechnic Institute, Casey Jones 
School of Aeronautics, Columbia University, 
Stevens Institute of Technology, New York 
University and Cooper Union Institute of Tech- 
nology at an afternoon meeting on April 6. 
Here were read the prize-winning papers of 
the Metropolitan Section Contest and C. B. 
Veal talked on “Getting By.” Students were 
also particularly invited to attend the regular 
meeting following the student session and the 
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first meeting of the season held in October. 
The Metropolitan Section includes student mem- 
bers on its regular mailing list for meetings 
announcements, and has a special “Student- 
Gram” for items of special student interest. 
Members of the section have been speakers at 
different schools in the district. C. Herbert 
Baxley is student activity chairman. 

In other sections, where there has been no 
organized student activity, students have been 
cordially invited to attend regular section meet- 
ings. In the Northern California Section, mem- 
bers of the faculties of both the University 
of California and Stanford University have en- 
couraged students interested in automotive engi- 
neering to apply for SAE student membership 
and to attend the regular section meetings. 
During the past year ten or more students have 
attended each meeting, and at a meeting held 
in Oakland 45 University of California stu- 
dents were present. 

The New England Section regularly holds 
its meetings on the campus of the Massachu- 
setts Institute of Technology and many of the 
students taking courses in automotive engi- 
neering accept the section’s invitation to attend. 


Physiology Involved in 
Flight at 25,000 Feet 


@® Washington 


A talk on “Building Passenger Traffic for 
Airlines” by Paul H. Brattain, general traffic 
manager, Eastern Air Lines, and a_ paper, 
“Flight in the Sub-Stratosphere,”’ presented by 
J. C. Edgerton, chief, stratosphere section, Bu- 
reau of Air Commerce, were featured at the 
Washington Section’s final meeting of the year. 
More than thirty members and guests were 
present when Richard C. Gazley, who presided 
at the technical session, introduced the two 
speakers. 

Mr. Edgerton outlined the fundamentals of 
meteorology and physiology as they must be 
applied to make practical flights at altitudes up 
to 25,000 ft. Such a ceiling is within the 
range of present-day engineering, he declared, 
and is sufficient to overcome most adverse con- 
ditions now encountered. The structure of the 
atmosphere is such that, at least to 40,000 ft., 
the gaseous constituents remain practically con- 
stant, the speaker explained, adding that life 
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can be sustained at the higher altitudes simply 
by providing pressure compartments in which 
the atmospheric pressure can be restored to a 
suitable point above sea-level. On the average 
this will be somewhere between 5,000 and 
10,000 ft., he said. 

Operation in the sub-stratosphere, Mr. Edger- 
ton predicted, will point the way to greater 
success in trans-continental and_ trans-oceanic 
flights, and will make the airplane the greatest 
common carrier of passengers. 

Mr. Brattain explained the methods followed 
by his company in building passenger traffic. 
Weather predictions are used, he said, to assure 
prospective riders that the next-day runs will 
be made. Business men are attracted, he has 
found, by copy showing them how they can 
profitably combine air service with drive- 
yourself cars, buses and railroads. Mr. Brat- 
tain said that women are the most important 
factor in keeping men from buying air service, 
and so advertising features the pilots as mar- 
ried men, doing their day’s work with the 
expectation of getting home safe and sound, 
The various air transport companies have got- 
ten together, he reported, on a plan of cir- 
cuitous routing, so that the passenger can buy 
a round-trip ticket good going on one line and 
returning on another. A new development this 
coming summer will be all-expense tours, Mr. 
Brattain said in closing his remarks. These will 
be designed to put Miami on the map as an 
all-year resort, just as the steamship compa- 
nies have developed summer travel to the West 
Indies. 


Survey Indicates More 


Jobs for SAE Graduates 


Student members of the SAE who graduate 
this spring will find more jobs waiting for 
them than has any other graduating group in 
the past five years. A survey completed some 
six weeks before most graduation dates shows 
that 29 per cent now have jobs assured or are 
continuing as graduate students. Another 7 
per cent hope to take up graduate work in the 
fall. About 64 per cent of the graduates were 
seeking employment at the time the survey was 
completed. Many of these men may have jobs 
lined up before graduation, as colleges and 
universities are reporting that four times as 
many recruiting representatives from large firms 
are interviewing graduating students as did 
last year and that more firms are interested in 
taking on graduates. 

A list of graduates seeking employment when 
this study was completed has been compiled 
and will be sent to any interested employer 
upon request to E. F. Lowe, SAE assistant 
general manager, 29 West 39th St., New York. 
Men from 21 schools, colleges and universities 
are listed with the degrees that they will re- 
ceive, a partial list of their student activities 
and the type of work which they are most 
interested in doing. 

Of the graduating students with work as- 
sured: 

HERMAN R. MILLER, Ohio State University, 
will go to Firestone Tire & Rubber Co. 

Hartey WEIKERT Harrzect, Ohio State 
University, to General Electric Co. 

RicHarp E, Ficiey, Ohio State University, to 
Hoover Co. 

CHARLES SAMUEL WHITAKER, Ohio State Uni- 
versity, to Aluminum Co. of America. 

Davip Havperin, New York University, to 
United States Naval Reserve. 

Hersert De CeENzo, University of Detroit, 
to Ex-Cell-O Aircraft and Tool Corp. 

Cuarves Ira LatHreM, University of Detroit, 
to United States Army Air Corps. 























RANDOLPH CLINTON Barnes, Purdue Univer- 
sity, to Caterpillar Tractor Co. 

Jack ALBAN GisBs, Oregon State College, to 
Boeing Airplane Co. 

Joun E. Comrort, Oregon State College, to 
Pacific Metals Co. 

Dick F. Wacner, Oregon State College, to 
Automatic Diesel Converter Co. 

Watwace M. Brarr, Oregon State College. 

RicHarp UpHaM Bryant, Massachusetts In 
stitute of Technology, to Firestone Tire & Rub- 
ber Co. 

Rospert CLayron Friacc, University of Michi- 
gan, to American Tool & Machine Co. 

FREDERICK W., Joun, Pratt Institute, to Gen- 
eral Electric Co. 

J. F. Marken, General 
Chevrolet Motor Co. 

Joun W. Greer, General Motors Institute, to 
Chevrolet Motor Co. 

Harry THayer Morton, General Motors In- 
stitute, to Buick Motor Co. 

Of the students who will do graduate work: 

R. FRANKLIN SCHIRMER, Ohio State Univer- 
sity, at Ohio State University. 

ALBERT R. Crocker, New York University, 
at New York University. 

Rosert W. Bear, Oregon State College, at 
Iowa State College. 

Perry WALTER Pratt, Oregon State College, 
at Yale University. 

Ropert C. Uppenserc, University of Cali 
fornia, at Massachusetts Institute of Technology. 

KENNETH KasscHau, Stevens Institute of 
TECHNOLOGY, at Yale University. 


Motors Institute, to 


Focus Attention on 
Products—Not Dividends 
@ Buffalo 


The Buffalo Section was host to SAE Presi- 
dent Ralph R. Teetor and General Manager 
John A. C. Warner at its May 12 dinner-meet- 
ing. More than 65 members and guests heard 
Mr. Warner talk from a paper prepared jointly 
with Mr. Teetor which stressed the necessity of 
keeping the automotive industry young and told 
how this industry is conquering the world. 

They warned of the danger of permitting the 
industry to focus attention on immediate profits 
rather than on the products and their improve- 
ment; saying that when those in charge of an 
industry regard it solely as a source of dividends 
and not as a contribution in which imagina- 
tion, ambition and professional interest play a 
major part, the industry has lost its youth, its 
progress is stalled and there is very little hope 
for future growth. The automotive industry has 
so far maintained its youthfulness, and its demo- 
cratic tradition of enabling men to rise from 
the ranks has been an important factor in the 
growth of the industry, they declared. 

Following the talk both Mr. Teetor and Mr. 
Warner answered questions from the floor. 
Earlier in the evening the two national officers 
were guests at a dinner in their honor. 


Business Like Golf— 
“Let Best Man Win” 


@ Canadian 


The Canadian Section moved to Oshawa for 
its May 15 meeting and heard W. J. Davidson, 
General Motors Corp., discuss how “An Auto- 
mobile Engineer Looks at the Safety Problem.” 
More than 200 were in attendance and General 
Motors of Canada, Ltd., was host. 

R. S. McLaughlin, president, General Motors 
of Canada, paid tribute to the advantages ac- 
cruing from meetings of various Sections of 
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SAE National Aircraft 


Production Meeting 
Los Angeles, Oct., 1936 


fb aircraft industry will have its 
4 first production meeting when avia- 
tion engineers from all parts of the 
country attend the SAE National Air- 
craft Production Meeting in Los 
Angeles, in October. Carleton E. 
Stryker, chief engineer, Curtiss-Wright 
Technical Institute of Aeronautics, 
Glendale, Calif., is general chairman of 
the meeting which is being developed 
under national auspices with the gui- 
dance of Mac Short, SAE vice-presi- 
dent representing aircraft, and Opie 
Chenoweth, SAE vice-president repre- 


senting aircraft engines. Cooperating 
with the SAE are the Aeronautical 
Chamber of Commerce of America 


and the Air Transport Association of 
America. The four Pacific Coast See- 
tions of the Society will participate 
actively in preparing for this meeting. 


In the process of formation is an 
Honorary Advisory Committee which 
will comprise the most important men 
in the American aviation industry. 
Already this committee is known to 
include: Dr. C. G. Abbot, secretary, 
Smithsonian Institution; Dr. Lyman J. 
Briggs, director, National Bureau of 
tractanies Donald L. Brown, presi- 
dent, United Aircraft Corp.; L. D. 
Gardner, secretary, Institute of the 
Aeronautical Sciences; C. F. Horner, 
president, National Aeronautic Asso- 
ciation; W. Wallace Kellett, president. 
Kellett Autogiro Corp.; Rear Admiral 
E. J. King, United States Navy; Glenn 
L. Martin, president, The Glenn L. 
Martin Co.; William B. Stout, presi- 
dent, Stout Engineering Laboratories; 
Hon. Eugene L. Vidal, director of air 
commerce, United States Department 
of Commerce; Maj.-Gen. Oscar West- 
over, chief of the Air Corps, War 
Department; W. R. Gregg. chief of 
Weather Bureau, United States De- 
partment of Agriculture; P. W. Litch- 
field, president, Goodyear Tire & 


Rubber Co. 


Original plans for the meeting were 
laid at a dinner given by President 
Ralph R. Teetor when he was in Los 
Angeles while on his recent western 
trip, at which the following prominent 
aviation men were among those pres- 
ent: W. B. Goodman, Wright Aero- 
nautical Corp.; Dr. A. L. Klein. 
California Institute of Technology: 
H. G. Townsend, Menasco Manufactur- 
ing Co.; Hall L. Hibbard. Lockheed 
Aircraft Co.; Charles F. McReynolds, 
Menasco Manufacturing Co.; H. D. 
Houghton, Douglas Aircraft Co.; C. 
E. Stryker. Curtiss-Wright Technical 
Institute of Aeronautics; William B. 
Birren, Wright Aeronautical Corp.; 
L. W. Olmsted, The Northrop Corp.: 
Stanley A. Bell, Hughes Aircraft Co.: 
Foster M. Gruber. Kinner Airplane & 
Motor Corp.: William B. Stout, Stout 
Engineering Laboratories. 
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the SAE, of which he has been a member since 
1909. “Many of my friends of long standing,” 
he said, “have been my competitors, but our 
competition has been of such a character as not 
to impair amicable relations. In this resprct, 
it has resembled a golf game in which friends 
compete with one another, each doing his best 
and each content to have the best man win.” 

Harry J. Carmichael, recently installed vice- 
president and general manager of General 
Motors of Canada, made a plea for extension 
of the membership of the Canadian Automobile 
Chamber of Commerce to include automotive 
parts and materials manufacturers, because, in 
his opinion, the interests of the vehicle and 
parts manufacturers would be better served 
through collaboration. He emphasized the 
need for familiarizing people with the benefits 
which accrue to Canada through its automotive 
industry. 

It was announced that the annual golf tour- 
nament of the Canadian Section would be held 
on June 19 at the Royal York Golf Club and 
would be followed by a banquet. 

The meeting was preceded by an inspection 
trip through the plants of General Motors of 
Canada. 


Russia Today Pictured 
In “Confidential” Talk 


@ Detroit 


Colorful highlights of life in present-day 
Russia were exposed to the Detroit Section at 
its May 18 meeting by Moritz Kahn, Associate 
of Albert Kahn, Inc. Called to Russia when 
his firm was engaged to design and supervise 
the building of six important Soviet plants, 
including the Stalingrad tractor, the Chelia- 
binsk automobile and the Autostroy Ford 
plants, Mr. Kahn showed SAE engineers un- 
censored motion pictures procured during his 
stay and talked frankly on a “no-reporters- 
present” basis. 

The meeting was well attended. Chairman 
Peter Altman thanked the members of the 
governing board for their constructive efforts 
throughout the year. 


Tells of “‘Having 


Fun in Research’”’ 
@ Milwaukee 


William B. Stout, SAE past-president and 
president of the Stout Engineering Laboratories, 
as guest speaker at the final dinner-meeting and 
dance of the Milwaukee Section, May 18, talked 
to over two hundred members, their wives and 
guests on “Having Fun in Research.” 

Mr. Stout explained how improved methods 
of transportation have required the development 
of new materials and new methods of develop- 
ing them. As an example he told of the tre- 
mendous growth in the demand of plate glass 
due to the American public’s preference for 
closed cars. New and improved methods had 
to be developed, he said, and told of the mod- 
ern method of making plate glass wherein the 
molten material is made to enter the glass 
making machinery in the form of a ribbon and 
is carried along in a continuous process until 
ii is completely fabricated at speeds undreamed 
of several years ago. 

He also spoke of the tremendous improve- 
ment in paint and painting methods caused by 
large-scale automobile production. Mr. Stout 
brought out the fact that a few years ago auto- 
mobile companies had to have huge storage 
buildings to house freshly painted cars while 
they were drying, whereas at the present time 
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Froesch, section vice-chairman for 5. 
aeronautics. 
2. Frederick K. Glynn (left) approaches 6. 










the registration desk. 


At a Typical 
“Met” Section 


Meeting 


1. John F. Winchester (right) chairman 4. T. C. Smith and C. Herbert Baxley 
of the Metropolitan Section, has a 


survey the meeting. 
pre-meeting conference with Charles 


Chief Michaels of the Fire Depart- 
ment pins on his identification card. 


Merrill Horine departs. 


7. C. Eustace Dwyer pauses for a mo- 


3. Austin M. Wolf and Capt. George ment. 
Gray have front-row seats. 








Photos 
by 
Leslie Peat 





quick-drying paint makes it possible to use a 
freshly painted car within a few hours after 
the job is done. 

Mr. Stout presented some interesting moving 
pictures of recent engineering improvements, 
and also showed some beautiful colored pic- 
tures taken on his recent trips to Florida and 
the Pacific Coast. 

Dancing followed the showing of the pic- 
tures. According to all reports this meeting was 
“a grand climax of a big SAE year in Mil- 
waukee.” 
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400 Attend Dinner 
Honoring Rickenbacker 


@ Metropolitan 


Capt. Edward V. Rickenbacker was honored 
by more than 4oo0 of his friends at a dinner- 
dance arranged for him by the Metropolitan 
Section, May 1, in the Grand Ballroom of the 
Waldorf-Astoria Hotel. Amid decorations de- 
picting his career as race driver, leading World 
War ace, and vice-president of Eastern Air 
Lines, Captain Rickenbacker was visibly moved 
when he was presented with a bronze chariot 
“in recognition of his outstanding achievements 
in the automotive and aviation transportation 
world.” The presentation was made by Met- 
ropolitan Section Chairman John F. Winchester 
on behalf of the Section. Mr. Winchester in- 
troduced Captain Rickenbacker as a man who 
has made many contributions to the welfare 
of humanity and who is an example for the 
youth of the land to follow. He presented the 
gift as “a material symbol of the gratitude 
which we feel.” 

In thanking his hosts Captain Rickenbacker 
stressed the importance of preserving for the 
American boy those opportunities which he 
had himself enjoyed from the time he had 
learned mechanics through correspondence 
school. Captain Rickenbacker also advocated 
strict avoidance of the pitfalls of a “‘loose- 
leaf” Federal Constitution. 

On the dais, seated with Captain and Mrs. 
Rickenbacker, were Merrill C. Horine, toast- 
master, and Mrs. Horine, Mr. and Mrs. John 
F. Winchester, Major General Frank M. An- 
drews and Mrs. Andrews, Mr. and Mrs. Ernest 
R. Breech, Mr. and Mrs. Igor Sikorsky, Henry 
B. DuPont, Frank A. Tichenor, Guy W. 
Vaughan, Glenn L. Martin, Frederick C. 
Horner, Robert E. Wilson, Thomas A. Morgan, 
H. M. Crane, and David Beecroft. 

Charles Froesch, section vice-chairman for 
aeronautics, headed the arrangements commit- 
tee. Other members were Alfred F. Coleman, 
John F. Creamer, George E. Gray, Alfred J. 
M. Hamon, Frederick C. Horner, William E. 
John and John F. Winchester. 


Welding Methods 
Subject of Meeting 
@ Philadelphia 


Welding—in automotive manufacturing and 
in automotive maintenance—held the attention 
of 50 members and guests at the May 13 meet- 
ing of the Philadelphia Section. 

E. I. Larson, of P. R. Mallory & Co., pre- 
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sented a paper on the characteristics of die and 
electrode material in resistance welding. He 
discussed the general requirements which a ma- 
terial for this service must meet and showed 
how these requirements are met with materials 
of different compositions. His talks were illus- 
trated with numerous slides consisting of curves 
of tests of the operating characteristics of dif- 
ferent electrode materials and of photographs 
of production welding equipment. 

In his paper on bronze surfacing, hard fac- 
ing and automotive reclamation, A. B. Gordon, 
service engineer of the Linde Air Products Co., 
emphasized the potential economies offered by 
these processes in automotive repair work, back- 
ing up his statements with references to actual 
economies effected in various fleets. His talk 
was illustrated with slides and also with a mo- 
tion picture showing how the work is_per- 
formed. In addition, Mr. Gordon brought with 
him an exhibit of various parts that had been 
repaired or salvaged by the welding process. 

F. L. Creager and M. E. Nuttila took a prom- 
inent part in the discussion. 


Midget Racers Bring 
Out Design Ingenuity 


@ Northern California 


The ingenuity exercised in building motors 
for midget racing cars is startling. One can 
but marvel at how the drivers and_ builders 
of these small high-speed vehicles gather to- 
gether assortments of miscellaneous parts and 
blend them together into a lightweight engine 
capable of turning up 5000 r.p.m. and _ better. 
This was one of the interesting points brought 
out by Joe Banzi, business manager, Northern 
California Midget Association, in his paper on 
“Midget Racing” read in his absence by Robert 
Martland, Jr., at the Northern California Sec- 
tion meeting on May 12. 

A majority of these midget racers are pow- 
ered by motorcycle engines, the 2-cylinder, 
air-cooled type being popular, Mr. Banzi said, 
although the Henderson 4-cylinder motorcycle 
engine has formed the basis for many midget 
powerplants as have 3-cylinder engines obtained 
by cutting in half a Chevrolet or Pontiac 6- 
cylinder unit. Other engines used include a 
4-cylinder powerplant consisting of one-half 
of a Miller 8-cylinder racing motor, another 
4-cylinder unit which is a miniature of the 
Miller racing engine in every detail, and an 
other 2-cylinder job which is one-half of a 
Miller 180 cu. in., 4-cylinder racing engine. 

The a-cycle, 4-cylinder outboard motor has 
established a definite place for itself in midget 
racing, Mr. Banzi stated. Introduced in 1934, 
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it furnishes real competition for 4-cylinder 
cars when properly handled, particularly be- 
cause of its terrific acceleration on short courses. 
Because lubrication is no problem, these engines 
may be mounted with the crankshaft in a 
vertical plane as in a boat, or laid down in a 
horizontal plane. 

Midget car racing has become an interna- 
tional sport within the last year, Mr. Banzi 
said, pointing out that 17 new cars have been 
built during the winter months to participate 
in a circuit which includes Seattle, Tacoma, 
Spokane and Portland; that in Los Angeles— 
where 85 cars are registered under the National 
Midget Association—average attendance at mid- 
get races last year was about 10,000; and that 
successful races are being conducted in Chicago, 
New York and Florida. Last fall English and 
Australian promotors visited Chicago and 
bought 12 American midget race cars from 
which to pattern racers for their home tracks. 

The first midget automobile race, Mr. Banzi 
stated, was held on June 21, 1932, on the 
quarter-mile track at the Sacramento Stadium. 
The opening day crowd consisted of 1500 
people who lustily booed the entire program. 
Persistent effort and confidence by those in- 
terested in development of the sport, however, 
brought it to its present state of wide popularity 
within a few years despite its inauspicious start. 


Surprise Talk 


R. A. Watson, production engineer, Federal 
Mogul Bearing Co., who is a new member of 
the SAE, surprised the meeting with an ex- 
tremely interesting impromptu talk about bear- 
ings on racing cars. He laid particular 
emphasis on various types of bearings used, and 
on clearances, crankcase temperatures and oils. 

Motion pictures were shown of Pacific Coast 
midget car races and also of full-sized racing 
cars in action at Indianapolis and elsewhere. 

Committee reports at this meeting brought 
out that additional student membership is 
being promoted at the Polytechnic College of 
Engineering at Oakland, Calif., and that all 
members of the Northern California Section are 
now employed. Sixty-four members and guests 
were present. 

At the close of the meeting, members stood 
in silence for one minute in tribute to Joseph 
F. Long, chairman of the Section, who was 
killed in an airplane accident on April 21. 


Laboratory Visit 
Intrigues Engineers 
@ Pittsburgh 


The Pittsburgh Section and guests went to 
school en masse at the Gulf Research Labora- 
tories on the evening’ of April 28. After a din- 
ner served at the laboratory cafeteria at Har- 
marville, the 250 members and guests were 
split into 10 classes under competent guides, 
and routed through 10 laboratories, where 15- 
min. demonstration periods were conducted by 
the scientists in charge of the various tests. So 
efficient were the arrangements made by Dr. 
Paul D. Foote, head of the laboratories, and his 
assistants, that the entire inspection trip moved 
with the precision of a university classroom 
schedule. 

The inspection trip was an exposition and 
exhibit of the amazing amount of purely scien- 
tific equipment, and research, involved in the 
advancement of the petroleum industry, cover- 
ing almost every phase, from the geological 
location of oil-bearing rock to the final con- 
sumption of fuel or lubricant. Seismographs, 
gravimeters, torsion balancers and other geo- 
logical instruments were explained and demon- 
strated, followed by a trip through the machine 
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shop, where these delicate instruments are built 
with amazing accuracy; a shop where the ma- 
chinists are, for the most part, graduate en- 
gineers. 

A variety of breakdown tests of lubricants, 
from heavy railway car journals under full load 
to connecting-rod bearings, showed mechanical 
methods of testing, while elaborately equipped 
laboratories displayed methods of chemical and 
physical determination of lubricant character- 
istics. Fuel tests also held the interest of the 
visiting engineers; tests ranging from chemical 
and physical research to the C.F.R. engine in 
actual operation, and a Ford motor refrigerated 
in an elaborate cold room. 

Equally fascinating were the materials test- 
ing laboratories where metals are tested for 
suitability for use in oil well equipment; the 
paint tests where paint is subjected to machine- 
made sun, rain, and storm, duplicating in a 
few weeks two years’ actual exposure to the 
rigors of nature; the biological laboratories 
where flies, mice, rats, and rabbits live a life 
of ease and luxury, only to be used as subjects 
for a scientist with insecticidal intent. 

Chairman F. W. Heisley presided, with past 
Chairman C. R. Noll as sponsor and master of 
ceremonies. H. P. Hobart, Dr. Foote, D. P. 
Clark, and C. H. Dougal, all of the Gulf Oil 
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Corp., gave brief talks prior to the inspection 
trip. This meeting, according to Chairman 
Heisley, was undoubtedly one of the high spots 
of the Pittsburgh Section activities in recent 
years. 


Forecasts Larger 


Transport Airplanes 
@ New England 


Looking ahead in air transportation was the 
theme of the May 12 meeting of the New 
England Section. More than 70 members and 
guests heard Charles H. Chatfield, research di- 
rector of the United Aircraft Manufacturing 
Co., speak on “Trends in Aircraft Design’, 
and Robert Insley, assistant director under Mr. 
Chatfield, on “Recent Developments in Air- 
craft Engines.” 

Transport airplanes will, in the next few 
years, seat from 30 to 40 passengers for day- 
time travel, and sleeping planes, such as will 
be used for transoceanic flights, will have quar- 
ters for about 30 persons, Mr. Chatfield stated. 
Cruising speeds, he said, have settled down to 
a range of 190 to 200 m.p.h., although it is 

(Continued on page 33) 


“The oAs Stroller Ohoerued ecee 


EOPLE representing 150 companies came from 17 states 
to the Milwaukee Tractor Meeting this year ..... Into 
the pay envelope of every Waukesha Motor employe early 
in May went a copy of the SAE Council’s resolution honoring 
the memory of Past-President Harry L. Horning because, said 


President J. E. DeLong, it 


“so fittingly expresses our 


own affectionate thoughts of Mr. Horning .....” Macy 


Teetor, our SAE president’s cousin and engineering associate, 
wrote the music of “Lost”, a current popular song hit. He is 
a pianist of virtuoso calibre and an accomplished organ- 
ist ..... “The Society of Automotive Engineers has set an 
example in cooperativeness which the automobile dealers of 
this country might well follow’, broadcasts J. W. Frazier, 
Chrysler sales v.p. .... . Aleksander Senkowski, who has 
just accepted membership on the now-forming SAE Foreign 
Relations Committee, is president this year of the Polish 
Aeronautical Engineers Association. Practically all SAE mem- 
bers in Poland, he writes, are members of that organization 
also ..... More than 28,000 members and guests attended 
SAE Section Meetings during the 1935-1936 season just 
closed ..... From Maruzen Co. Ltd. in Japan the other day 
came an order for 100 copies of the 1936 HANDBOOK—at $5 
each ..... Five members of the present Council were born 
outside the United States. 
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About S.A.E. Members: 








John A. MacMillan has been elected chair- 
man of the board of directors of the Dayton 
Rubber Manufacturing Co. He will continue as 
active chief executive of the company. 

A. L. Freedlander, who has served for the 
past 16 years as vice-president of the company 
and head of the research and production de- 
partment, was elected president, and as such 
will head all operating departments of the com- 
pany, including distribution. 

K. H. Glanton was reelected vice-presi- 
dent. 


Harold William Davis is in the experi- 
mental tooling department of the Douglas Air- 
craft Co., Inc., Santa Monica, Calif. 


Walter R. Ramsaur has been appointed 
chief engineer of the Young Radiator Co. For 
the past seven years Mr. Ramsaur has been con- 
nected with the Harrison Division of the Gen- 


W. R. Ramsaur 
Now Young Chief 


eral Motors Corp. He was resident engineer at 
the time of this change. 


Johan Boessenkool is service superinten- 
dent for N. V. Bleeker & Co., General Motors 


Johan Boessenkool 
Service 





distributer, Hengelo, Holland. He was formerly 
advising engineer, Boessenkool Garage, Almelo, 
Holland. 


Gordon C. Olson is draftsman in the 


tractor works of the International Harvester 
Co., in Chicago. 


Arthur H. Jones has joined the Pure Oil 
Co. He will be located in Troy, N. Y. 


Maxwell Halsey, assistant director of the 
Bureau for Street Traffic Research, Harvard 
University, will present a course of lectures dur- 
ing the summer graduate courses in Highway 
Safety and Transportation Economics offered by 
the engineering division of the Iowa State Col- 
lege. Mr. Halsey will also address the Highway 
Safety Conference at Iowa State College, June 
29 to July 2. 
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S. A, Jeffries has been appointed chiet 
truck engineer of The Studebaker Corp. Mr. 





S. A. Jeffries 


Joins Studebaker 


Jeffries was, for a number of years, chief engi- 
neer of the Reo Motor Co. truck division. Be- 
fore that he served as assistant engineer in 
charge of experimental truck design for the 
Reo company as far back as 1918. 


Honors Conferred 


Upon SAE Members 


Charles Kettering, vice-president and research 
director of General Motors, was recently named 
one of three men to receive the John Scott 
Memorial Award for scientific research. This 
is the third award conferred upon Mr. Kettering 
this year. In February he received the Wash- 
ington Award for 1935 and on May 20 he was 
presented with one of the two Franklin Medals 
awarded in 1936. Mr. Kettering received the 
Franklin Medal, “in recognition of his signifi- 
cant and timely contributions to the science of 
automotive engineering.” 

Elmer A. Sperry, Jr., vice-president, Sperry 
Products, Inc., was one of four men to receive 
the Edward Longstreth Medal for the encour- 
agement of invention. The award was made 
at the medal day exercises of the Franklin Insti- 
tute, May 20, “in consideration of his initiative 
and for his work in the development of blind 
flying instruments employing gyroscopic prin- 
ciples, which development includes the gyro- 
scopic horizon, directional gyro, and automatic 
aeroplane pilot.” 





Dr. George W. Lewis 
Guggenheim Medalist 
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Dr. George W. Lewis, who is director of 
aeronautical research of the National Advisory 
Committee for Aeronautics, has been awarded 
the 1936 Daniel Guggenheim Medal for “‘out- 
standing success in the direction of aeronautical 
research and for the development of original 
equipment and methods.” 

SAE members who have received the Daniel 
Guggenheim Medal in the past include Orville 
Wright and Jerome C. Hunsaker. 


Guggenheim Group Elects 


Major E. E. Aldrin has been re-elected presi- 
dent of the Daniel Guggenheim Medal Fund 
and Sherman M. Fairchild was elected vice- 
president. 

The charter of the fund was amended to 
include representation of three directors from 
the Society of Automotive Engineers, three from 
the Institute for the Aeronautical Sciences and 
three from the American Society of Mechanical 
Engineers. 


Herbert C. Snow has resigned his position 
as vice-president in charge of engineering of the 
Auburn Automobile Co. Long affiliated with the 
automotive industry, Mr. Snow has been chief 
engineer of Velie Motors Corp., R. H. Long Co., 
the Winton Co., and assistant engineer of the 


Herbert C. Snow 





Willys Overland Co., during his 23 years of 
membership in the SAE. He has been in charge 
of engineering at Auburn for the past nine years. 


C. R. Osborn, former vice-president, charge 
of engineering, General Motors Export Co., is 
now with Adam Opel, A. G., Russelsheim, Ger- 
many, on a special assignment. 


| |e Affleck, General Motors Truck Corp., 


has been promoted from service manager, New 
York zone, to home office service representative 
in New York covering national fleet accounts. 


Robert H. Latham has been named chief 
of party, Missouri Highway Planning Survey 
with headquarters in California, Mo. He was 
previously junior interviewer in charge of the 
county office of the U. S. Employment Service 
in the same city. 


]. H. Bolles, a member of the Delco-Remy 
sales department for a number of years, has 
been named assistant sales manager in charge of 
the company’s Detroit office. 


Igor Sikorsky was official flight observer in 
the Sikorsky S-43 amphibian which Capt. Boris 
Sergievsky piloted to two altitude-with-load rec- 
ords on April 25. The plane went to an indi- 
cated height of 20,000 ft. with a 2000 kg. (4410 
lb.) load of ballast in the cabin. This flight es- 
tablishes the first records for the 2000 kg. and 
1000 kg. payload classifications for this type of 
craft. Mr. Sikorsky is designer of the amphibian. 





Coleman L. Davidson has recently been 
appointed manager of the Baton Rouge labora- 
tory of the Ethyl Gasoline Corp. He has been 
affiliated with this company since 1929. 











SAE Members’ Sayings 
of the Month 


@ “Nature is against the airship. Its bulk 
necessarily must always be too great to 
drive it through the air at speeds that 
would make it comparable in efficiency to 
airplanes it is now possible to build.” 

Igor I. Sikorsky (before the Institute of 
the Aeronautical Sciences, New York). 


@ “We need fewer voodoo doctors and 
more common sense to solve the current 
safety problem.”—Paul G. Hoffman (at 
the 14th Annual Mid-West Safety Confer- 
ence, Chicago). 


@ “Success of lightweight trains of the 
Zephyr type has led to a dangerous experi- 
ment in the use of inferior metals to re- 
duce weight.”—Edward G. Budd (before 
the American Society of Mechanical En- 
gineers in Cleveland). 


@ “Lower gum and oxide deposits re- 
sulting from combustion, no higher vapor 
pressure, and a flatter distillation curve 
than present prevalent gasolines, as_ well 
as 70 to 80 octane rating, are the desired 
attributes of coming motor fuels.”—Floyd 
F. Kishline (at the Second Dearborn Con- 
ference of Agriculture, Industry, and 
Science). 


@ “We must not only make the execu- 
tive and the worker efficient, but we must 
also move to make the worker and the 
executive the greatest possible consumers 
so that industry can develop the highest 
possible standards of living.”—Alfred P. 
Sloan, Jr. (before the Saginaw Chamber 
of Commerce). 


@ “In Ireland, England, Wales, Scot- 
land, Belgium, Germany and Italy, where 
the cars are much smaller than ours, and 
not capable of top speeds as great as Amer- 
ican cars, the rate of motor vehicle deaths 
per 10,000 vehicles runs from two to four 
times as great as in America.’”’—Pierre 
Schon, General Motors Truck Co. (at the 
Transportation Conference in Detroit). 


@ “Probably the one thing which has 
caused confusion in regard to Diesel en- 
gine fuels has been the fact that it is only 
comparatively recent that Diesel engine 
manufacturers have given any thoughts 
toward standardization of their product.” 
—T. M. Robie, Fairbanks, Morse & Co. 
(at the Mid-West Power Engineering Con- 
ference and Exposition in Chicago). 


@ “If the 30-mile-per-gallon car becomes 
a reality it is much more likely that it 
will be the result of a skillful application 
of known principles than the discovery of 
new ones.”—Peter M. Heldt (im Automo- 
tive Industries). 


@ “It ts fear of the shirt-losing zone be- 
tween conception of an idea and _ its 
commercial success that often makes 
manufacturers back away from progressive 
research and development.”—C. F. Ketter- 
ing (at Franklin Institute Medal Meeting). 


.... At Home and Abroad 








Charles O. Guernsey has been made vice- 
president of The J. G. Brill Co., with supervision 
of sales and service as well as of engineering 


C. O. Guernsey 
Moves Up 


activities. This latest advancement follows by 
litte more than a year his appointment as 
vice-president in charge of engineering. Pre- 
viously he was chief engineer. 

Mr. Guernsey was SAE vice-president repre- 
senting the Truck, Bus & Railcar Activity last 
year and has long taken an active part in Soci- 
ety affairs. 

Appointment of L. M. De Turk as engineer 
in charge of the mechanical and electrical engi- 
neering at Brill has just been announced by 
Mr. Guernsey. Mr. De Turk has been experi- 
mental and development engineer, and is chair- 
man-elect of the SAE Philadelphia Section fo: 
1936-1937. 


G. D. Johnson is directing engineering for 
the Baash-Ross Tool Co., Los Angeles. He was 
previously chief engineer of the MacClatchie 
Manufacturing Co. 


C. M. Kaltwasser has been named presi- 
dent of the Marvel Carburetor Co., Flint, Mich., 
a subsidiary of Borg-Warner Corp. Since 1933 
he has been executive vice-president of the New 
York Shipbuilding Corp. Prior to that he was 
tor 17 years directly connected with the auto- 
motive industry as manufacturing executive with 





C. M. Kaltwasser 
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the Timken-Detroit Axle Co. and the Spicer 
Manutacturing Co. group. 


Earl Bartholomew and T. B. Rendel will 
present papers at the American Society of 
Mechanical Engineers’ semi-annual meeting, 
Dallas, June 15 to 20. W. L. Batt, A.S.M.E. 
president, will speak at the luncheon session, 
June 17. 


James E. DeLong, vice-president of Wau- 
kesha Motor Co., was elected president of the 
company at the last meeting of the board of 
directors. He will fill the position left vacant 
by the death of Harry L. Horning, Jan. 4. Mr. 
DeLong’s association with Waukesha dates back 
to 1923 when he joined the company as field 
engineer. 

James B. Fisher, chief engineer of the 
company, was elected vice-president. Mr. Fisher 
entered the Waukesha engineering department 
as chief of design in 1914. 


F. Alexander Riegel, general manufactur- 
ing department of General Motors Export Co., 
has been transferred from New York to Detroit. 


Prof. Herman Diederichs, director of the 
Sibley School of Mechanical Engineering and 


Herman 
Diederichs 
Dean of 
Engineering 


Courtesy 
Cornell Clubman 





holder of the John Edson Sweet Professorship 
of Engineering, has been elected dean of the 
College of Engineering at Cornell University by 
the Board of Trustees. Professor Diederichs will 
succeed Dexter S. Kimball, who will retire on 
July 1. 


Howard N. Kyser is service manager of 
the Studebaker Pacific Corp., Los Angeles. He 
was previously in the general service department 
of the Studebaker Corp. in South Bend. 


Humphrey F. Parker is now development 
engineer with the Asbestos Manufacturing Co., 
Huntington, Ind. 


Elmer A. Speery, ]r., with his brother, 
Edward G. Sperry and sister, Mrs. Helen Sperry 
Lea, have established a $10,000 endowment 
fund in memory of their brother, the late 
Lawrence B. Sperry, pioneer in blind flying and 
air navigation. This fund will make possible 
an annual award of $250 for achievement in 
aeronautics by young men. The Institute of 
Aeronautical Sciences will administer the fund. 
Grover C. Loening, Glenn L. Martin, Charles L. 
Lawrance, Maj. James H. Doolittle, Elmer A. 
Sperry, Jr., and Maj. Lester D. Gardner have 
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been named a committee to select the first re- 
cipient this year. 


Anthony Fokker on May 16 celebrated the 
twenty-fifth anniversary of the date he received 
his pilot’s license with a self-designed, self-con- 
structed plane by donating 100,000 guilders to 
the Fokker Fund for the training of fliers in the 
Netherlands. The money may be used also for 
other purposes in the interest of aviation. 


E. R. Lederer is president of the Bradford 
Oil Refining Co. of Bradford, Pa. He was for- 
merly vice-president in charge of manufacturing 
of the Texas-Pacific Coal and Oil Co. 


Harry Strohm has been advanced to vice- 
president by the Marvel Carburetor Co., sub- 
sidiary of Borg-Warner Corp. Mr. Strohm was 
formerly sales manager. 


John H. Walsh, superintendent of equip- 
ment, Middlesex and Boston Street Railway Co., 
presided at the maintenance session of the fourth 
New England Regional Conference of the Bus 
Division of the American Transit Association 
held in Boston, April 30. Mr. Walsh is chair- 
man of the conference committee in the New 
England area. 


F. L. Wheaton, superintendent of automo- 
tive equipment, Detroit Department of Street 
Railways, is vice-chairman of the conference 
committee of the central region of the Bus Divi- 
sion of the American Transit Association and 
presided at the maintenance session of the sec- 
ond regional meeting in Detroit, April 16 
and 17. 


S.A.E. JOURNAL 


William A. Irvin, president of United 
States Steel Corp., was the principal speaker at 
the opening of the ninth International Petroleum 
Exposition in Tulsa, May 16. 


Kenneth L. Childs, former vice-president 
and general manager of the Bradken Corp., is 
general manager of the Food Appliance Engi- 
neering Co.,-Boston. 





John H. Getsse, chief, development sec- 
tion, Bureau of Air Commerce, was piloted by 
ten-year-old Eugene Vidal, Jr., son of the Air 
Commerce Bureau’s director, on a_ half-hour 
flight in an experimental airplane. Young Vidal, 
propped up on pillows so that he could see out, 
demonstrated how easy it is to handle the new 
airplane, and then brought it to a smooth Jand- 
ing. 





J. C. R. Armstrong 


J. C. R. Armstrong, for many years consult- 
ing engineer and more recently senior engineer 
examiner, Federal Emergency Administration of 
Public Works in New York, died on April 15. 
Mr. Armstrong became a member of the SAE 
in 1913. At that time he was affliated with 
the General Vehicle Co. of Long Island City 
as chief electrical engineer. Prior to that Mr. 
Armstrong was active in the construction and 
maintenance of power stations for electric trans- 
portation systems. 

In 1927 Johns Hopkins University conferred 
on Mr. Armstrong the degree of Bachelor of 
Engineering, Extra Ordinum. He received his 
Bachelor of Engineering degree at Johns Hop- 
kins in 1899. 


Elwood Thomas Ickes 


Elwood Thomas Ickes, a member of the Soci- 
ety since 1917, died April 17 at his residence 
in Pittsburgh. At the time of his death Mr. 


Ickes was metallurgical engineer with Columbia 
Steel and Shafting Co. He had been with this 
company for more than 20 years and had pre- 
viously been in the metallurgical department of 
the Carnegie Steel Co. for 15 years. He was 
prominent in the metallurgical field. 

Mr. Ickes was born in Philadelphia in 1877. 


Earle V. Hennecke 


Earle V. Hennecke, organizer, president, and 
a director of the Automotive Equipment Co. of 
Long Island City, N. Y., died May 11 shortly 
after suffering a stroke while on a_ business 
trip. He was 52 years old and had been a mem- 
ber of the SAE since 1924. Prior to establish- 
ing his own business about three years ago Mr. 
Hennecke was long affiliated with the Moto- 
meter Co. He was formerly a director of the 
Motor and Equipment Manufacturers Associa- 
tion, and international president of the Boost- 
ers Club. 

Surviving Mr. Hennecke are his wife, a sis- 
ter, and five brothers. 





New Members Qualified 


ALLEN, Ira THoMas (M) automotive engi- 
neer, Standard Oil Co. of California, Los An- 
geles; (mail) 626 Sierra Vista Ave., Alhambra, 
Calif. 


AncuisH, D. F. (A) editor, Sohio sales en- 
gineer, Standard Oil Co. of Ohio, 1641 Midland 
Bldg., Cleveland; (mail) Edgewater Park, 
Canal Winchester, Ohio. 


AuMACK, RayMonp L. (M) automotive en- 
gineer, New Jersey Motor Truck Assn., 343 
High St., Newark, N. J.; (mail) 114 Alden 
St., Cranford, N. J. 


BauGHMAN, K. R. (M) service engineer, Vor- 
tox Mfg. Co., Claremont, Calif.; (mail) 2630 
North Indian Hill Blvd. 


BELL, Frep, Jr. (A) manager, Detroit office, 
Dole Valve Co., 2-137 General Motors Bldg., 
Detroit. 


Betts, Freperick Hmwt (A) commercial 
fleet salesman, Colonial Beacon Oil Co., Inc., 
30 Rockefeller Plaza, New York; (mail) 150 
Etna St., Brooklyn, N. Y. 


BisBEE, Bertin A. (M) general superin- 
tendent, Koppers Gas & Coke Co., Inc., 16 
Court St., Brooklyn, N. Y. 


Brack, Epwarp Martin (FM) technical rep- 
resentative, General Motors Near East S/A, 
Post Office Bag, Alexandria, Egypt. 


Brackett, T. F. (M) engineer, special equip- 
ment, construction engine department, Fisher 
Body Corp., Detroit; (mail) 2650 Calvert Ave. 
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These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between April 10, 1936, and 
May 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





Brown, Water W. (M) field engineer, 
Ralph N. Brodie Co., Inc., 61st and Lowell 
Sts., Oakland, Calif.; (mail) 425 Chrysler 
Bldg., New York City. 


Burt, Gorpon (FM) lubrication engineer, 
Asiatic Petroleum Co., Ltd., St. Helen’s Court. 
Great St. Helen’s, London E.C. 3, England. 


CHRISTIANSEN, CHARLES E. (M) assistant gen- 
eral manager, Arrow Head Steel Products Co., 
1101 Stinson Blvd., Minneapolis. 


DonNELLY, Ropert V. (A) sales, Norma- 
Hoffmann Bearings Corp., Stamford, Conn.; 
(mail) 69 Beardsley Park Terrace, Bridgeport, 
Conn. 


Douc.ias, Epwarp B. (J) research engineer, 
Johns-Manville Corp., Manville, N. J.; (mail) 
81 Grove St., Plainfield, N. J. 


Fox, Paut N. (J) estimator, sales engineer, 
U. S. Gypsum Co., Engrg. Sales Division, 30 


Rockefeller Plaza, New York City; (mail) Box 
565, Ridgewood, N. J. 


GaGNE, GipEON R. (M) chief engineer, 
Snap-On Tools, Inc., 80th St. and 28th Ave., 
Kenosha, Wis. 


GRENFELL, JOHN GRANVILLE (FM) Principal, 
J. Granville Grenfell, Ltd., Brooklands Aero- 
drome, Byfleet, Surrey, England. 


GuUDMUNSON, BERNARD L. (A) general au- 
tomotive supervisor, Armour & Co., U. S. 
Yards, Chicago. 


Hace, Gorpon Wm. Linton (A) salesman, 
Canadian Tube & Steel Products, Ltd., Mon- 
treal, Que., Canada; (mail) 69 Tilson Rd., 
Toronto, Ont., Canada. 


Harper, Witii1am D., Jr. (J) engineer, 
Harper Hanger Co., 29 Riverdale Rd., Welles- 
ley Hills, Mass. 


Hesarp, A. F. (A) president, Dardelet 
Threadlock Corp., 120 Broadway, New York 
City. 

HERMANN, RosBertT ALFRED (J) _ inspector, 
Sperry Gyroscope Corp., Brooklyn, N. Y-; 
(mail) 492 East 35th St. 


Hory, Wirriam B. (A) sales engineer, 
Bakelite Corp., 247 Park Ave., New York; 
(mail) 807 Stephenson Bldg., Detroit. 

Ho._eRAN, Epwarp Paut (J) instructor, Cass 


Technical High School, Detroit; (mail) 15310 
LaSalle Blvd., Apt. A-21. 


Howett, Roy (J) mechanic, Nassau Bus 
Lines, Inc., 1176 Broadway, Hewlett, L. L, 




















N. Y.; (mail) 99 Corona Ave., Valley Stream, 
i i 2 


KRESTAN, JOHN H. (A) superintendent, Swan- 
Finch Oil Corp., 5849 West 66th St., Chicago. 


LINDEMANN, CHarces A. (J) chief draftsman, 
Atwater Kent Mfg. Co., 4700 Wissahickon Ave., 
Philadelphia; (mail) 3341 A St. 


Marcey, SUMNER E. (A) manager, Brockway 
Motor Co., Inc., 747 West Allegheny Ave., 
Philadelphia. 


Mayo, WiLi1AM Benson (M) president, Chi- 
cago Duluth & Georgian Bay Transit Co., 2270 
National Bank Building, Detroit. 


MCALLISTER, CHARLES W. (A) Sinclair Re- 
fining Co., Box 949, Kansas City, Mo. 


McCarTNEY, ELMER B. (M) proprietor, Long 
Island Toro Co., 76 Roslyn Rd., Mineola, L. L., 
N.Y. 





MEMBERSHIP APPLICATIONS 


Mosuer, JAMES N. (A) mechanical salesman, 
Standard Oil Co. of Calif., Oakland, Calif.; 
(mail) 2300 Eighth Ave. 


NapeAu, GrorGE M. (M) _ transportation 
superintendent, Detroit Creamery Co., Detroit; 
(mail) 18957 Prairie Ave. 


O'Conner, Frep L. (A) sales engineer, Tite- 
flex Metal Hose Co., 500 Frelinghuysen Ave., 
Newark, N. J.; (mail) 49 Federal St., Boston. 


Poock, Louis F. (M) vice-president, general 
manager, Shefheld Gage Corp.; Cimatool Co., 
1517-31 East Third St., Dayton, Ohio. 


RICHARDSON, GARLAND C. (M) transportation 
superintendent, Indian Territory Illuminating 
Oil Co., Bartlesville, Okla. 


Scuott, Russert C. (M) engineer, Marlin- 
Rockwell Corp., Jamestown, N. Y.; (mail) 18 
Allen St. 


Sessions, Epwin S. (J) vice-president, secre- 
tary, Sessions Foundry Co., Inc., Bristol, Conn. 


SMITH, CHARLES GILBERT (A) director, Nor- 
ton Motors, Ltd., Birmingham, England; 
(mail) 59 Groad Rd., Acocks Green. 


STAEHLING, Henry F. (A) _ vice-president, 
general manager, Sterling Motors Corp., 2220- 
39th Ave., Long Island City, N. Y. 


STAMBAUGH, Harry Jackson, JR. (A) general 
sales manager, Burlington Steel Co., Ltd., 
Hamilton, Ont., Canada. 


Tacor, ANDREW BuRGGERSEN (A) automo- 
tive engineer, Tagoe’s House, Commercial St., 
Dodowah via Accra, Gold Coast, West Africa. 


THOMPSON, JosEPpH C. (M)_ vice-president, 
treasurer, Pirrung, Inc., 34 West 13th St., 
Indianapolis. 


Wuire, Anprew J. (A) proprietor, Universal 
Chemists, 263 Northampton St., Boston. 


3 Applications Received 


Ayres, EuGENE, staff chemist, Gulf Research 
& Development Corp., Pittsburgh, Pa. 


Batiastyus, A. C., automotive engineer, 
Standard Oil Co. of Cal., San Francisco, Cal. 


Bancroft, RicHarp H., metallurgist, The 
Perfect Circle Co., New Castle, Ind. 


BausENBACH, ARTHUR E., sales representa- 
tive, Simpson Electric Co., Chicago, Ill. 


Bower, Lioyp L., installation engineer, Wau- 
kesha Motor Co., Waukesha, Wis. 


BuRNEY, NorRMAN STANLEY Francis, Shell 
Oil Co., Sydney, Australia. 


ByrNnE, MELVIN G., president, Allied Tire & 
Battery Co., Chicago, Il. 


Correr, Bart, chief body draftsman, Auburn 
Auto. Co., Auburn, Ind. 


Davis, WiLL1AM H., salesman, General Mo- 
tors Truck Co., New York City. 


Dien_, Epwarp W., secretary-treasurer, De- 
troit Gasket & Mfg. Co., Detroit, Mich. 


Dient, Lioyp H., president, Detroit Gasket 
& Mfg. Co., Detroit, Mich. 


Doxsson, Detos I., assistant to president, 
General Malleable Corp., Waukesha, Wis. 


DryDEN, JoHN RopceER, assistant manufactur- 
ing manager, Long Mfg. Division, Borg-War- 
ner Corp., Detroit, Mich. 


Farrer, LestiE Winwoop, works manager, 
The Villiers Eng. Co., Ltd., Wolverhampton, 
England. 


Firzcrppons, JAMEs J., instructor, Worcester 
Boys’ Trade School, Worcester, Mass. 


GainsporG, Epwarp C., sales manager, Roller 
Bearing Co. of America, Trenton, N. J. 


_GIESSLER, WiLi1AM Carson, mechanical en- 
gineer, State of Illinois, Division of Highways, 
Springfield, Ill. 





The applications for membership 
received between April 15, 1936, 
and May 15, 1936, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 





Gray, Louis G., district motor transport of- 
ficer, U. S. A. Fort Brady CCC District, Fort 
Brady, Mich. 


HamMatT, ABRAM Crossy, student, U. S. 
Diesel Engineering School, Boston, Mass. 


Hankins, Lewis PALMER, combustion engi- 
neer, Gulf Oil Corp., Boston, Mass. 


Jury, Jose E., automotive engineer, Shell 
Petroleum Corp., St. Louis, Mo. 


Koper, Grorce C., national fleet sales, In- 
ternational Harvester Co., Pittsburgh, Pa. 


LEINGANG, WILLIAM CHARLES, manufacturers’ 
division, The Electric Sterage Battery Co., Phil- 
adelphia, Pa. 


Leonarp, Haro_p Haypn, district manager, 
Delco Appliance Corp., Rochester, N. Y. 


LirrLEwoop, W1Lu1AM, chief engineer, Amer- 
ican Airlines Inc., Chicago, IIl. 


Lozon, R. J., assistant branch manager, In- 
ternational Harvester Co., Pittsburgh, Pa. 


LUETKEMEYER, HENRy, mechanical engineer, 
Cleveland Graphite Bronze Co., Cleveland, 
Ohio. 


MacMULLEN, C. W., sales manager, Mack 
International Motor Truck Corp., Philadelphia, 
Pa. 


Marr, Justus L., assistant to production 
manager, General Motors Japan, Ltd., Osaka, 
Japan. 


PAPINEAU, JosEPH N., Tide Water Oil Co., 
New York City. 


PeTERSON, PauL MARVIN, manager, Beacon 
Truck Wrecking Co., Los Angeles, Cal. 


RASMUSSEN, Oar, chief engineer, Delco 
Brake Division of General Motors Corp., Day- 
ton, Ohio. 


Rotu, Eucene, chief engineer, Stant Mfg. 
Co., Connersville, Ind. 


RUTHERFORD, Paut H., chief engineer, Delco 
Products Corp., Dayton, Ohio. 


STEELE, F. H., sales engineer, Handy Gov- 
ernor Corp., Detroit, Mich. 


STEFFECK, Victor J., district sales manager, 
Four Wheel Drive Auto Co., Clintonville, Wis. 


STOCKBRIDGE, NORMAN FREDERIC, managing 
director, The AC-Sphinx Sparking Plug Co., 
Ltd., Dunstable, Bedfordshire, England. 


SPATENGA, STEPHEN, superintendent, Storch 
Trucking Co., Inc., New York City. 


VALENTINE, RicHarp H., graduate student, 
Mass. Inst. of Technology, Cambridge, Mass. 


WALKER, JOHN, engineer, special equipment, 
International Motor Co., New York City. 


Wattace, C. O., engineer, The Acrotorque 
Co., New Haven, Conn. 


Weaver, Francis S., division manager, Pa- 
cific Coast, Allen Electric & Equipment Co., 
San Francisco, Cal. 


Younc, Francis H., Jr., road service, Na- 
tional Pneumatic Co., Philadelphia, Pa. 


Zitzewitz, ELMER K., chief engineer, Aetna 
Ball Bearing Mfg. Co., Chicago, Il. 
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Behind the 


HE Cooperative Fuel Research Steering Committee has 
recently given its approval to the Proposed Vapor Lock 
Testing procedure, and has approved for tentative use the 
Method for Obtaining Octane Requirement of Cars on the 
Road. 
The C.F.R. Aviation Gasoline Detonation subcommittee 
has determined the source of supply, and quantity require- 








ments for high and low reference fuels for use in the program 
of testing aviation fuels in the high octane bracket. Specifi- 
cations for the reference fuels are nearing completion. 

The Detonation subcommittee has appointed a sub-sub- 
committee to study the rating of motor fuels in the octane 
bracket between 80 and 100 and to consider the matter of 
secondary reference fuels suitable for use in this range. 
Further study is also being given to the effect of knock in- 
tensity on knock ratings. 

The Cooperative Fuel Research Survey of motor gasolines 
compiled at the Bureau of Mines is in the final stages of 
preparation. The data included in the survey were contrib- 
uted by representatives of the petroleum industry on the 
C.F.R. Committee. 


Extreme-Pressure Lubricants 


EVENTEEN of the nineteen participating laboratories 
have submitted reports covering data obtained on the 
Committee’s E-P Lubricants Testing Machine. 

A special subcommittee of three has been appointed by 
Chairman W. S. James to analyze and tabulate the data 
received to date with a view to preparing a report prior to 
the next meeting of the Extreme-Pressure Lubricants Research 
Committee. 


Valve Seat Rings 


LTHOUGH standardization of valve seat rings has been 
held in abeyance for several years during experimental 
and development stages, a recent survey indicates that there is 
now sufficient stabilization in the use of the rings to make 
standardization desirable. Consequently a subdivision of the 
Gasoline Engine Division of the Standards Committee was 
appointed under the chairmanship of Louis P. Kalb, which 
includes both engine and valve seat ring manufacturers. 
The valve seat ring manufacturers have submitted recom- 
mendations from which data the subdivision will draft a sug- 
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Scenes With 


gested standard. Consideration will be given to the variable 
factors involved, such as types of materials used, variations in 
engine design and operating conditions, and methods of as- 
sembling rings. It seems probable that the subdivision’s final 
recommendation will include a series of ring dimensions for 
valve throat sizes 7% in. to and including 4 in. diameter; the 
counter bores in the cylinder heads for these rings will be to 
the nearest sixteenth of an inch. 


Small Tools 


HEN the SAE Standards Committee meets during the 

Summer Meeting at White Sulphur Springs it will 
consider proposed American Standards for chucks and chuck 
jaws, lathe spindle noses, and circular and dovetail forming 
cutters. 

The SAE is sponsor or co-sponsor of these three projects 
which have been developed under the procedure of the 
American Standards Association. The proposed standards 
for chucks and chuck jaws and for lathe spindle noses were 
initiated in 1928 and for circular and dovetail forming cutters 
in 193r. They have each been developed in technical com- 
mittees and approved by the Sectional Committee on the 
Standardization of Small Tools and Machine Tool Elements 
and are being submitted to the SAE, as sponsor, before they 
are placed before the ASA Standards Council for final ap 
proval as American Standards. 


Automobile Bumpers 
© ays of the factors that is frequently discussed in con- 


nection with safety in the design and operation of 
motor-vehicles is a suitable standard for bumpers. Although 
the present SAE Standard was revised in 1931, more recent 
developments in passenger-car design necessitate a review ol 
this standard. A survey of the vehicle manufacturers is in 
progress, the results of which will be referred to the Parts 








and Fittings Division of the Standards Committee under the 
chairmanship of W. C. Keys, to which this subject was 
assigned. 


Tractor Standards 
B eg lately re-established Tractor and Equipment Division 


of the Standards Committee held its first meeting at 
Milwaukee, on April 16, in conjunction with the SAE Tractor 
and Industrial Power Equipment Activity Committee. Two 
important new projects are in progress in this division, 


























the 


namely, the development of standard tests for tractor air 
cleaners and a general study looking towards the adoption 
of a tractor testing code that will be a uniform measure of 
tractor ability for use by all tractor manufacturers. This 
project is going forward with the close cooperation of the 
University of Nebraska, which has had extensive experience 
in this field. 

The division has reviewed a number of standards relating 
to tractors and agricultural power equipment that were 
adopted by the Society some years ago and has recommended 
that some of these be cancelled and that standards for tractor 
and stationary engine belt speeds, tractor belts, tractor draw- 
bar adjustments and tractor flywheel housings be reviewed 
and brought up to date. The personnel of this new division, 
of which George W. Curtis is chairman, is published in the 
1936 editions of the S.A.E. Hanpsook and S.A.E. Roster. 


Noise Noisiness 
T has been easy to measure noise quantitatively for a long 
time, but the hard part of the job has been to get every- 
body to measure it in the same way. Standards have been 








needed to help determine the noisiness of a noise—how 
“loud” it is. Getting agreement on loudness standards hasn’t 
been easy, despite the existence of much experimental data 
and instrumentation. 

But now the job has been done. With the help of SAE 
technicians, R. F. Norris and S. J. Zand, American Standards 
Association committees have set up standards for noise mea- 
surement and for noise meters—and they have been approved 
as American Tentative Standards. Ask SAE Standards Man 
ager R. S. Burnett for the details if you are interested. You 
probably will be, because they will be useful in production, 
design, operating and practically every other part of the 
automotive field. 


Octane Ratings 


INCE the adoption in 1931 of the SAE Recommended 

Practice for Method of Rating Fuels for Detonation, fuels 
of 100 octane number and higher have been developed. Be- 
cause of this the SAE Research Committee has recommended 
discontinuance of the note included in this specification, as 
published in the $.A.E. Hanpsoox, which refers to the “fur- 
ther development in fuels approaching pure octane in anti- 
knock value or even exceeding it.” This has been referred to 
the Lubricants Division of the Standards Committee. 


Committees 



































Speedometers 


TANDARDS for speedometers and their performance are 
well under way. Under the chairmanship of F. W. Whit- 
tington the subdivision on speedometers, which was appointed 
last year under the Parts and Fittings Division of the Standards 
Committee, has reported a proposed method for the accurate 
determination of car speeds and a tentative recommendation of 
speedometer performance and classification. These are being 
submitted to car and speedometer manufacturers for review. 
The subdivision is also studying the standardization of flex- 
ible driving shaft construction and connections with the view 
of revising the present SAE Standard for tachometer drives 
which is published in the $.A.E. Hanpsoox. 


Riding Comfort Research 
HAIRMAN R. W. BROWN reports substantial progress 


toward making available for the use of representative 
automobile manufacturers the three riding comfort instru- 
ments of the Bureau of Standards, Chrysler Corp., and the 
Firestone Tire and Rubber Co.; and that the simple harmonic 
motion machine, developed in the Firestone Laboratories and 
used for some time by the Bureau of Standards, has been 
remodeled and will be available shortly for the calibration of 
the three instruments in the process of making them ready 
for use in the laboratories which elect to cooperate in this 
undertaking. 


Safety Glass 


HAT is safety glass? Until just a short time ago no 

one was quite certain. Manufacturers had their own 
definitions, not all the same, and several states differed with 
the manufacturers and each other as to the required safety 
characteristics to qualify a glass as safety glass. 

This question has been answered as a result of cooperative 
effort by SAE members W. H. Graves, H. B. Haskins, George 
McCain, H. C. Mougey and R. S. Burnett, and experts from 
other organizations in an American Standards Association 
committee to develop specifications and methods of tests for 
motor-vehicle safety glass. The result of this committee’s 
effort has been approved as an American Tentative Standard. 

The words “American Standard” will be etched in glass 
meeting these requirements used in cars, trucks and buses. 
Policing and inspection have been undertaken by the Safety 
Glass Association. 

Every SAE member may obtain one free copy of this new 


29 June, 1936 

















a 


ware 


[aT a ee 





standard upon written request to R. S. Burnett, SAE Stand- 
ards Department. 

Specifications for safety glass used in motorboats, aircraft, 
goggles, and in bullet-proof windows and partitions will be 
considered by the committee now that the automobile glass 
standards have been completed. 


Oil Stability 
—e delay in receiving firm orders for the oil 


samples to be used in the crankcase oil stability tests 
has made it impossible to adhere to the original schedule 
which required that the test data be submitted about May 1, 
twenty bona fide orders have been filled and reports of test 
results are expected within the next two weeks. 


Wheel Alignment 


RONT-WHEEL alignment specifications for 1936 models 

of cars, trucks and buses have been received from 15 
companies in response to a letter sent out by B. J. Lemon, 
chairman of the Front-Wheel Alignment Committee which 
is cooperating with the Highway Research Committee in the 
formulation of the wheel alignment phase of the recom- 
mended procedure for motor-vehicle inspection. 


Oil Oiliness 
IXTEEN bona fide orders for the oil samples to be used 


in the crankcase oil oiliness research program have been 
received and filled. 

An invitation has been extended to C.F.R. Engine opera- 
tors to participate in an extension of this program which 
involves the use of C.F.R. knock testing engines to obtain 
comparatively long-period wear test data using a straight 











mineral oil and the same oil compounded with sperm oil. In 
view of the fact that the A.S.T.M. Tentative Method of Test 
for Knock Characteristics of Motor Fuels (Designation: 
D 357 -34T) requires the use of SAE 30 oil, the Crankcase 
Oil Oiliness Steering Committee has proposed to have an oil 
of SAE 30 viscosity classification prepared for this, type of 
test, provided there are enough laboratories interested co- 
operating. 


Fan Belts and Pulleys 


oo TIME ago the Gasoline Engine Division realized 
the necessity for revising the present SAE Standard for 
fan belts and pulleys and instituted a survey of current prac- 
tice, which was found to be very divergent. After discussing 
this project with the belting manufacturers, the division has 
decided to make an energetic study of the requirements and 
practices of the automotive industry and to formulate a new 
standard to replace the one now published in the S.A.E. 
HANDBOOK. 
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International Standards 


ERONAUTICS, automobiles, agricultural machinery, 
tools, steel and iron are among the 14 technical subjects 
to be discussed during the two weeks’ meeting of the Inter- 
national Standards Association which will be held in Buda- 
pest, Hungary, starting Aug. 31. The United States will be 
represented by the American Standards Association, of which 
the SAE is a member-body. 
Ernest Wooler, Dr. R. P. Anderson and K. D. Smith are 
among SAE members who represent the United States on 
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ISA projects. Mr. Wooler is the representative on the Ball 
and Roller Bearings project, Dr. Anderson on the Nomencla- 
ture and Methods of Test of Petroleum Products project 
and Mr. Smith on the Tires, Rims and Tire Valves project. 
These projects are not scheduled for discussion during the 
Budapest meeting. 

The 20 nations which are members of the ISA are Austria, 
Belgium, Czechoslovakia, Denmark, Finland, France, Ger- 
many, Greece, Holland, Hungary, Italy, Japan, Norway, Po- 
land, Roumania, Spain, Sweden, Switzerland, United States 
and USSR. 

Companies wishing to have representatives attend the Buda- 
pest meeting may get details from R. S. Burnett, SAE stand- 
ards manager. 


Midship Mountings 


HE development of a new type of mounting for the 

midship propeller-shaft bearing for trucks, has led M. C. 
Horine, chairman of the Motorcoach and Motor-Truck Divi- 
sion of the Standards Committee, to appoint a joint subdi- 
vision of truck and bearing manufacturers to review the 
present SAE Standard and recommend a new specification 
that would be in line with current practices. This subdi- 
vision’s recommendation will be reviewed by vehicle and 
bearing manufacturers before it is finally adopted by the 
Society. 


Aircraft 


N a recent check of SAE Standards for aircraft parts, com 

paring them with Army-Navy Standard specifications, it 
was indicated that some revisions, largely in the nature of re- 
finement, should be made to bring the present SAE Standards 
up to date. Standards for flat washers, control cable pulleys and 
spacers, steel thimbles, streamlined and internal tie-rods, wire 
loops and ferrules, instrument cases and mountings, and riv- 
ets, are among those to be reviewed. They are being referred 
to the Aircraft Division of the Standards Committee, under 
the chairmanship of John F. Hardecker. It is anticipated that 
revised reports will be ready for final adoption during the bal- 
ance of this year. 

The Aircraft Engine Division, of which Robert Insley is 

(Continued on page 32) 

















Tractors and Industrial Power Equipment in Highway 
Maintenance and Construction—E. L. Roettiger, state 
highway engineer, Wisconsin. 





HE rapid development of motor-vehicles has necessitated continual 

modification in roadway designs resulting in an increased number ot 
units of work necessary for the construction of a mile of highway. With 
the number of units of work to be handled per mile steadily increasing, 
the cost of handling the individual units generally has decreased, with 
the result that the cost of comparable types of highways has remained 
relatively uniform. One of the principal factors in this unit price and 
resulting cost trend has been the improvement in efficiency brought about 
by the mechanization of operations. 

Studies of average annual Federal-State highway construction pro- 
grams indicate the following distribution of the direct expenditure: 


Labor : ...+ 24.39 per cent 
Equipment . 21.29 per cent 
Materials 48.75 per cent 
Miscellaneous expense ; 5.57 per cent 


The direct equipment expense on construction projects in the major 
classes is approximately as follows: 


Trucks 40.23 per cent 
Power shovels, cranes and drag lines . 19.62 per cent 
Tractors ore 9.68 per cent 
Concrete paving equipment 7.46 per cent 


The balance of the equipment expenditure is distributed between 
bituminous paving equipment; graders and scrapers; drilling equipment; 
miscellaneous hauling equipment; culvert and bridge equipment; pump- 
ing equipment; and crushing, screening, and conveying equipment. 
Mechanically powered equipment is available for practically all opera- 
tions of grading, surfacing, and structure work involved in highway 
construction and maintenance. The trend in the development of such 
equipment is for fast, large-capacity units, centralized and easily con- 
trolled; specialized equipment for individual operations; increased de- 
pendability; and lower operating costs. 
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Tractor Meeting Papers— Milwaukee, April 15 & 16 





Mechanization and Automotive Ordnance—Major 
John K. Christmas, Ordnance Department, U. S. Army. 


UTOMOTIVE ordnance is the means of carrying out mechanization 

—the latest idea in military tactics. The Army’s problems in fight- 

ing machines are described, as well as the work being carried on by the 

Ordnance Department, frequently assisted by firms in the automotive 
industry, to solve these problems. 

All three of the elements of combat—fire, movement, and protection 
—are embodied in the tank, which combined two non-military inven- 
tions, the internal-combustion engine and the track-laying tractor, and 
surrounded the soldier with armor. The primary mission of the tank 1s 
to carry the fighting soldier and his “fire power"’ safely across any type 
of ground to engage the enemy. 

The ordnance engineer must develop, or guide the developments of, 
those special components of the tank that have no commercial counter- 
part, such as high-speed tracks; suspensions for high-speed track-layers; 
high-speed track steering mechanisms; armor plate; and armament. 
Figures are given to show that tanks in the World War, although just 
developed, showed much smaller losses in attack than non-mechanized 
methods. 

Tactical advantages, comparative costs, evolution, and mechanical de- 
tails are among the liberal tank data included in the paper. 

As a concluding summary the limitations of the wheeled vehicle as 
a fighting machine are set forth and the need for a wide commercial 
adoption of fast (20 m.p.h. or more) track-type vehicles is stressed as 
mutually advantageous to industry and national defense. 


Air-Cooled Radial Engine Performance Possibilities 
and Means for Obtaining Optimum Fuel Economy in 


Flight—Raymond W. Young, Wright Aeronautical 
Corp. 


(Paper published in full, pages 234-256, Transactions 
Section, this issue.) 
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Tractor Engine Fuels—A Theoretical Analysis and 
Practical Test Results in the Laboratory and in the 
Field—Earl Bartholomew, director, engineering labora- 


tories, Ethyl Gasoline Corp. 


‘THe question of the proper fuel for farm and industrial tractors has 

been argued for years, but the discussion has become intensified dur- 
ing the past few years because of an awakened interest in tractors for 
both old and new applications, accelerated progress in tractor design, 
and important developments in the refining of petroleum. There is gen- 
eral agreement that the fuel to be used is perhaps the most important 


consideration in tractor engineering since it not only influences the de- 


sign of the engine but also that of every component. It is the prime 
factor in any analysis of the economics of tractor power production. 

Regular grades of gasoline in general now have an octane number of 
70 or slightly less and a volatility sufficiently high to operate automo- 
biles satisfactorily at all seasons. Kerosene and distillate are quite variable 
products of low volatility whose octane numbers range from about 45 
to less than zero. The calorific value of distillate is from 11 to 12 per 
cent greater than that of gasoline, but the engine power and economy 
that can be developed are functions of volatility and antiknock value as 
well as of heat content. 

The University of Nebraska tests show higher power and economy for 
gasoline, and a theoretical thermodynamic analysis shows that this should 
be so. 

In addition to theoretical considerations there are practical factors 
involved in fuel choice, such as fuel prices, taxes, climatic conditions, 
type of work, engine wear and maintenance, fixed charges, and labor 
costs. 

Approximately two years ago certain tractor manufacturers and the 
Ethyl Gasoline Corp. started an extensive tractor-research program to 
develop instrumentation and test methods comparable to those in use in 
the automobile industry; to exploit the possibilities of both types of 
tractor fuels under the most favorable conditions for each; and to in- 
vestigate service problems such as oil dilution, maintenance, and tractor 
life. The program includes dynamometer tests in the laboratory over 
the full range of loads; mixture ratios, mixture temperature, and simi- 
lar tests in the field; supplemented by observations of wear and other 
service factors. 

The dynamometer tests have been completed and showed increases 
in power of 22.5 to 31 per cent and 22.5 to 32 per cent at the maxi- 
mum-power and maximum-economy mixt.res respectively, due to the 
use of gasoline in conjunction with engine modification for its efficient 
utilization. Gasoline also gave average reductions in weight of fuel per 
belt horsepower per hour of 22.10 and 18.82 per cent over the load 
range at the maximum-power and maximum-economy mixtures re- 
spectively. 


Diesel or Gasoline—Which Engine Will You Have?— 
Ralph C. Chesnutt, experimental engineer, Cleveland 
Tractor Co. 


MAY factors should be considered before deciding what type of 
engine is the most suitable for the work to be done. Two im- 
portant items not always given sufficient consideration are the higher 
initial cost of the Diesel engine and its accessories, and the greater 
chance for additional upkeep costs because of the greater number of 
more expensive parts. The initial cost of a Diesel, including accessories, 
is approximately two-and-one-quarter times as much as the gasoline 
engine, and it weighs about 50 per cent more per horsepower delivered. 

The Diesel has several unfortunate faults, including difficult cold- 
weather starting, high explosion pressures with no appreciable gain in 
brake mean effective pressures, and high inertia forces. The fact that 
Diesel explosion pressures are 70 to 100 per cent higher than in a gaso- 
line engine for the same brake mean effective pressure is seldom if ever 
advertised by the “dyed-in-the-wool’’ Diesel engineer. However, ignor- 
ing the fact or dodging it will not help to solve Diesel design problems. 

This higher explosion pressure necessitates the use of larger main 
bearings and connecting-rod bearings, heavier crankshaft, cylinders, fly- 
wheel, pistons, and rods than are used in a gasoline engine developing 
the same power. The additional heat in the Diesel cylinder calls for ad- 
ditional metal in the piston head and walls to prevent the sticking of 
piston-rings. The resulting greater reciprocating weight of the Diesel, 
namely, 84 per cent greater than the gasoline engine delivering the same 
power, in the writer's opinion, places the Diesel out of the high-speed- 
engine class entirely. 

On the other hand, the inherent fuel economy of the Diesel is the 
main reason for its present popularity. At full load the Diesel delivers 
approximately 55 per cent more horsepower-hours per gallon of fuel, 
at three-quarters load 60 per cent more, and at one-quarter load ap- 
proximately 90 per cent more horsepower-hours per gallon of fuel. The 
relatively bad part-load economy of a gasoline engine is one of the big- 
gest reasons for the recent progress of the Diesel engine. 
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Gasoline Versus Kerosene for Tractor Fuel—R. I. 
Shawl, assistant professor, agricultural engineering, 
University of Illinois. 
EROSENE is being replaced rapidly as a tractor fuel because its 
cost is too near that of gasoline, and because other fuels seem to 
have better operating characteristics. 

Despite a fair trial in the last few years many of the “low-grade” or 
“depression” fuels—such as distillate, tractor-distillate, fuel oil No. 1, 
and furnace oil No. 1—have not shown suitable characteristics for farm 
tractor engines. So far it has not been possible to work out satisfactory 
specifications for a low-grade tractor fuel as test results vary widely. 

Tests made on a 10-year-old two-plow tractor, first with its orig- 
inal kerosene-burning engine and then with the engine changed to a 
high-compression type burning 70-octane gasoline, indicated 32 per cent 
more horsepower and less fuel consumption at the higher powers when 
changed to a high-compression engine burning gasoline. Also, less wear 
on crankshaft bearings, sleeves, and pistons was observed when this 
tractor was operated as a high-compression gasoline-burning engine. 

Continued increase in the use of gasoline and high-compression tractor 
engines is predicted. 


With the Committees 
(Continued from page 30) 


chairman, is planning revisions of both the spline and tapered 
shaft ends for airplane propellers. The modernization of the 
spline type, to be in accordance with current military and com- 
mercial practices, is particularly important. A survey that is 
being made may indicate the necessity for making changes in 


the tapered type too. 


Fuses 


E. LIGHTON, chairman of the Electrical Equipment 
¢ Division of the Standards Committee, has appointed a 
subdivision to revise the SAE Standard for glass fuses used by 
motor-vehicles. This was done after a survey of the industry 
indicated the desirability of revising the standard so that it 
will provide a better specification for the automotive and other 
industries that use this type of fuse. The subdivision is made 
up of representatives of automobile, electrical equipment and 
fuse manufacturers and is also tied in with the fuse section of 
the National Electrical Manufacturers Association and the 
Radio Manufacturers Association. 


Engine Testing Forms 


HE Gasoline Engine Division of the Standards Com- 

mittee, under the chairmanship of E. D. Herrick, is 
working on a revision of SAE gasoline engine testing forms. 
It is mainly concerned with methods for correcting observed 
laboratory test readings and will probably also review the 
standard curve sheets to bring them more into line with the 
requirements of modern engine performances. The Diesel 
Engine Division, under the chairmanship of Harte Cooke, is 
contemplating a similar review of the Diesel engine testing 
forms and a correlation of these data with those of the Diesel 
Engine Manufacturers Association. 


Ignition Research 


HE Ignition Research Committee, at its meeting on 

January 17, favorably considered the adaptation of a test- 
ing engine having a single cylinder simulating conditions 
obtained in large aircraft engines, (probably the new high- 
speed C.F.R. Engine) as standard equipment for spark-plug 
testing. 
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(Continued from page 23) 


quite possible that flight at higher altitudes 
will bring greater speeds. 

Safety is increased by the use of multiple 
engines, Mr. Chatfield added, and he predicts 
that as many as six engines will be in general 
use for transport planes. This is the maximum 
desirable, he stated, since more than this com- 
plicates the controlling mechanisms. 

Speaking of recent trends in airplane design, 
Mr. Chatfield said that he believes three-wheel 
landing gears with the single wheel at the 
front, rather than the rear, will come into 
greater use. The controllable-pitch propeller, 
he said, has greatly facilitated modern trans- 
port plane progress. 

Mr. Insley told the group that aeronautical 
engineers have made vast strides in engine de- 
sign during the past ten years, increasing rating 
horsepower, obtaining greater fuel economy 
and increased engine durability. 


“Americans Won’t 


Ride in Junk”’ 


@ Northwest 


“The American public won’t ride in junk, 
demand service and will drive their own cars 
at much greater expense rather than patronize 
an antiquated system,” Murray Aitken, engi- 
neer for Kenworth Motor Truck Co., told a 
group of specialists attending the April 24 
meeting of the Northwest Section. Modern street 
cars, trolley coaches and gas buses are compet- 
ing for public favor, he said, but the most 
powerful single factor in the modern trans- 
portation picture is the motor bus. Buses arc 
lower in first cost, more economical to operate, 
lighter, faster, far more flexible and have 
greater rider-appeal, he declared. 

Mr. Aitken believes that the bus with the 
engine over or in front of the front axle is los- 
ing favor to buses with powerplants at the rear 
or under the floor within the wheelbase which 
have better weight distribution, lower floor 
height, better noise insulation and better riding 
qualities. With the engine in back of the rear 
axle it is possible to have an entrance door 
ahead of the front axle permitting the driver to 
approach the curb so that passengers may step 
directly into the bus from the curb, and still 
have correct weight distribution; that is, with 
two-thirds of the weight on the rear tires and 
one-third on the front tires, he said. The speak- 
er also pointed out that the accessibility of the 
powerplant and accessories of the rear-engined 
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bus make inspection and maintenance seem like 
“working on a work-bench.” 

Mr. Aitken’s paper, which was _ profusely 
illustrated by slides, brought forth animated and 
prolonged discussion. Among those who voiced 
their opinions were George W. Yost, Suburban 
Transportation Co., designer and user of semi- 
trailer buses; W. W. Churchill, Washington 
Motor Coach System; J. G. Holmstrom, Ken- 
worth Motor Truck Co.; H. Musiel, Heisers, Inc. 


1936 Cars Put Through 
Proving Ground Tests 


@ Metropolitan 


Members of the Metropolitan Section critically 
tested 1936 models of practically every Ameri- 
can automobile manufacturer—and one from 
abroad, at their proving ground meeting, Glenn 
Curtiss Airport, May 12. Thirty-seven cars were 
made available by local dealers and distributors. 
These were driven, by SAE members only, over 
a course about three miles long which included 
gravel and paved straightaways, a hairpin turn, 
small hills and a rough cobble-stoned stretch 
filled with foot-deep chuck holes and abandoned 
trolley tracks. 

Drivers and passengers were requested to rate 
the cars as “outstanding”, “good”, “average”, 
or “fair’’ on numerous points. The results have 
been compiled, but details are “off the record”. 
Generally it was noted that no car was accorded 
an “outstanding” rating on all points. Twelve 
per cent of the cars were reported as “‘outstand- 
ing to good”, 54 per cent as “good” and 31 per 
cent as “good to average”. Only 3 per cent 
were reported “average” 

On the whole steering ease and efficiency re- 
ceived most favorable comment while visibility, 
inside space, pitch and sidesway received adverse 
criticism. 

An exhaust analysis conducted by F. H. 
Dutcher, Columbia University, showed that at 
idling 23 cars showed less than 70 per cent efh- 
ciency, 13 cars were classed between 71 and 80 
per cent and only one as better than 80 per 
cent. On an uphill test at 25 m.p.h. seven cars 
were less than 70 per cent efficient, 27 cars be- 
tween 71 and 85 per cent, and three cars above 
85 per cent. Cruising on level ground only one 
car was below 70 per cent efficient, eight cars 
between 71 and 85 per cent and 27 cars above 
85 per cent. One approached 95 per cent effi- 
ciency in this test. 

These results were among the few things not 
classed as “confidential” which were discussed 
at the evening meeting following the proving 
ground tests. Austin Wolf, Joseph Anglada, 
Merrill Horine, Erving R. Gurney, Herbert 
Chase, Harold Blanchard and F. H. Dutcher 
were among those discussing the results of the 
afternoon's activities. Mr. Chase was chairman 
of the proving ground tests. 


Pancake Engines in 
Future Transport Picture 


@ Baltimore 


Emphasis was laid on the horizontally op- 
posed truck engine by Robert Cass, assistant 
chief engineer, White Co., in his talk on 
current trends in motor transport vehicles be- 
fore the Baltimore Section on May 7. He 
stressed also various maintenance angles in- 
volved in Diesel engine use, touched on propane 
gas developments and discussed transmission 
designs. 

Held at the Emerson Hotel, the meeting 
drew over 200 members and guests. 
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Foreign Standards Bodies 
Adopt SAE Standards 


The SAE Hanpsook is truly an international 
publication and in many instances full sections 
from it are quoted in the published standards 
of foreign countries. England, France, Germany 
and Italy are among the countries of the world 
whose national standardization bodies have writ- 
ten SAE Standards and Specifications into their 
standards. 

Pioneer work of the Society’s Standards Com- 
mittee and its co-workers has led to a number 
of internationally uniform standards. 


Patents Easy to Get 
But Hard to Enforce 


@ Detroit 


On April 27 the Detroit Section’s Junior Stu- 
dent Activity brought a successful season to a 
close. 

“What Every Engineer Should Know About 
Patents” was told in a very informative and 
entertaining way by John H. Hunt, director of 
the New Devices Section of General Motors 
Corp. Sitting between the designing engineer on 
the one hand and the patent attorney on the 
other, Mr. Hunt has been in a position to study 
the workings of patents from several angles. 

Mr. Hunt's approach to the subject was one 
that would tend to disillusion the average per- 
son seeking to patent an invention. A good 
patent attorney can get you a patent, but it 
takes a lawyer to enforce it and a tremendous 
amount of money to carry litigation through to 
the highest courts in order to sustain one’s 
claim. If the competition brings out an infring- 
ing device the only thing to do is to get a good 
lawyer and bring suit. That means that experts 
will have to be engaged at high fees and their 
testimony will be refuted by equally high-paid 


Meetings Calendar 


S.A.E. Summer Meeting 


May 31-June 5 
The Greenbrier 


White Sulphur Springs, W. Va. 


S.A.E. National Aircraft 


Production Meeting 
October 
Ambassador Hotel 


Los Angeles, Calif. 


S.A.E. Annual Dinner 
Nov. 12 


Hotel Commodore 


New York City 


Canadian—June 19 

Royal York Golf Club, Toronto. Annual 
Canadian Section Golf Tournament in the af- 
ternoon; banquet 7:00 P.M. 
Detroit—June 19-21 

Cruise to Mackinac Island. 
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experts for the opposition. Even though a fa- 
vorable decision is obtained, it is good in only 
one Federal Circuit Court District and expensive 
litigation may have to be repeated at another 
date and in another section. 

It is difficult to predict what attitude the 
court will take toward an inventor and _ his 
patent. Mr. Hunt cited the famous Selden pat- 
ents, Claim No. 1 of which covers broadly an 
automobile as it is made today. Although the 
patent seemed perfectly water-tight, Henry Ford 
fought it and in order to serve justice in the 
long run, the judge found a loophole to invali- 
date the Selden patent. 

In closing, Mr. Hunt expressed the hope that 
some day a single patent Court of Appeals 
would be created, the decisions of which would 
be final for the whole of the United States. 

An extremely interesting description of the 
development of the Fiat Schneider Cup Engine 
was presented by M. E. Merriman, American 
representative of the Fiat Co. of Italy. It took 
five years of effort before this engine was de- 
veloped to the stage where it would operate 
successfully, and today it holds the record for 
hydroplanes at 440 m.p.h. In effect, this 
powerplant consists of two 12-cylinder 60-deg. 
V-type engines mounted in tandem and driv- 
ing separate propellers with opposite direction 
of rotation and assembled closely together; the 
turning couple and gyroscopic action of a single 
propeller being entirely eliminated. The two 
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propeller shafts are hollow and are concentric, 
the shaft for the outboard propeller passing 
through that of the inboard propeller. 

This engine has developed about 2850 hp. at 
3100 r.p.m. About 1 hp. is developed for every 
cubic inch of displacement, and to accomplish 
this the compression ratio has been raised to 
7:1, with fairly low pressure supercharging. 
The supercharger itself consumes 240 hp. ro- 
tating at 19,000 r.p.m. and one of the chief 
problems was to find suitable gear materials 
for the supercharger drive. A straight spur gear 
tooth type was finally adopted, greatly over- 
size according to normal gear calculations. To 
dissipate the tremendous heat created at top 
speed, cooling surfaces have been incorporated 
in the two floats, the struts and the tail. 


Present Civilization 


Dependent Upon Gages 
@ Dayton 
Commenting that were it not for gages we 
could not maintain the present state of civili- 
zation, Col. J. O. Johnson, of the Shefheld Gage 
Co., and former head of the gage section of 
the U. S. Army Ordnance Department, spoke 
on the subject of “Late Development in Preci- 
sion Gages” at the April 27 meeting of the 
Dayton. Section. 
He discussed the modern use of gages on 





precision machinery and the selective assembly 
of precision parts, dealing particularly with the 
automotive industry. The speaker demonstrated 
the method of gaging certain parts in high 
production plants by use of precision amplify- 
ing gages and also explained something about 
the gages required for gun and rifle manu- 
facture. 


Golf, Other Sports 


Make Outing Success 


@ Cleveland 


Golf, dinner, entertainment and prize awards 
combined to make the May meeting of the 
Cleveland Section one of the most enjoyable 
in years. 

This meeting, held under the able sponsor- 
ship of an Akron-Canton committee at the 
Firestone Country Club, was attended by 65 
members and guests. Golf was the main at- 
traction, with first prize for low gross going 
to Harold Smith. First prize for low net was 
won by A. L. Janes, and first prize for blind 
bogie was won by H. G. Austin. W. S. How- 
ard, A. T. Colwell, A. O. Willey, Hoy Stevens 
and Otto Burkhart were prominent among a 
score of other outstanding players receiving 
prizes. Ping pong, horseshoes, and skeet shoot- 
ing entertained the less courageous members of 
the section. 


Attending Demonstrations at Aberdeen Proving Ground 


The SAE Ordnance Advisory Committee held its 27th meeting, May 8, 
where members inspected new developments in automotive 
Col. Richard Somers, Lieut.-Col. B. O. Lewis, Col. W. &. 
Standing: C. J. Bock, Capt. T. H. Nixon, L. R. 


Wesson. 
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equipment for military use. 
Wall, Col. J. E. Munroe, A. J. Scaife, and Col. C. M. 
Buckendale, E. F. Norelius, H. T. McDonald, H. A. Knox, 
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Dependable Aroy steeLs 





NO FACTOR IS LEFT UNCHECKED 


In controlling the quality of Carnegie-Illinois Alloy Steels, in addition to the tests imposed 
by the melter and furnace laboratory, each heat is subjected to an exhaustive check analysis. 
This is done to substantiate previous analyses. It provides a final analysis of the steel as 
rolled in semi-finished form. Samples for this check are cut from billets after the steel has 
cooled. Not one but several billets rolled from each heat are thus tested. Uniformity must 
prevail. . . from billet to billet, as well as from heat to heat. 





...to deliver 
infinitely more 
value in 
performance 


“é OW must it act in fabrication? 

What must it do in service?” 
Once we know these two important 
things about the steel you use, we 
can give you the steel best fitted 
for your needs. And by that we 
mean the steel that will give you 
the most value for your steel dollar. 

Whether your particular require- 
ments call for a steel to resist 
corrosion—steel that combines high 
strength with light weight — steel 
that must be strong at low temper- 
atures or strong at high ones—or 
that will show special immunity to 
shock or abrasion—whatever your 
needs, we can furnish you depend- 
able Alloy Steels of the correct 
physical, metallurgical and chemical 
properties. 

So can many other steel manu- 
facturers. But we like to believe 
that we go one step further. In 
Carnegie-Illinois Alloy Steels these 
vital properties are maintained con- 
sistently uniform from bar to bar, 
from heat to heat, from shipment 
to shipment’ This uniformity, this 
unvarying dependability we obtain 
by scientific control of every step in 
manufacture. It is the distinguish- 
ing mark of Carnegie-Illinois Steels. 
It assures you of consistently eco- 
nomical fabrication. It guarantees 
the dependable performance of your 
product in service. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh ° Chicago 
Columbia Steel Company, San Francisco, Pacific 
Coast Distributors + United States Steel Products 


Company, New York, Export Distributors. 


UNITED STATES STEEL 























ALL-METAL 
FLEXIBLE 
TUBING 


. 
s¢ Soe Pebboegeedary 
Ss YRS a 


ay ee | F ae J 





For twenty years satisfactorily used as original 
equipment by most Manufacturers of Automobiles, 


Trucks, Tractors and Buses. Titeflex is all-metal. | 
No rubber or composition is used to make the | 


tubing tight. 
ee ee e@ 


TITEFLEX is very efficient for the carrying of 


Lubricants, Cutting Compounds and Oils in your | 
Plant. High pressure grease and steam lines are | 


satisfactory service for Titeflex due to its all-metal 
construction. It is the most flexible pressure tubing 
on the American Market. 


We have had a very large experience in solving 


difficult flexible tubing problems. Send us your | 


| Propeller 


specifications. 
e e@ e@ 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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TITEFLEX METAL HOSE CO. 
Newark New Jersey 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Full-Scale Wind-Tunnel Tests to Determine a Satisfactory Loca- 
tion for a Service Pitot-Static Tube on a Low-Wing Monoplane 

By John F. Parsons. N.A.C.A. Technical Note No. 561, March, 1936; 
[A-1] 
Behavior of Turbulent Boundary Layers on Curved Convex 
Walls 

By Hans Schmidbauer. N.A.C.A. Technical Memorandum No. 791, 
April, 1936; 19 pp., 35 figs. [A-1] 
The Development of a Mechanically Operated Frequency Meter 
and Tensiometer—Part II. 


Prepared by W. E. Stitz. Air Corps Technical Report No. 


3938, 
Sept. 1, 1935; 16 pp., illustrated. 


[ A-1] 
Vibration Characteristics of Twenty Air Corps Airplanes 

Prepared by W. E. Stitz. Air Corps Technical Report No. 3975, 
Sept. 1, 1935; 4 pp., with table. [ A-1] 
On the Directional Properties of Airscrew Sound 


By Jdichi Obata, Yahei Yosida and Umeziré Yosida. Report No. 134 


of the Aeronautical Research Institute, Tokyo Imperial University; 
February, 1936; 17 pp., with charts. [A-1] 
JS—Diagrams for Air 

By Seiichi Awano. Report No. 135 of the Aeronautical Research 
Institute, Tokyo Imperial University; February, 1936; 23 pp., 10 dia- 
grams. [A-1] 


The Nature of the Torsion-Aileron Flutter of a Wing as Re- 
vealed by Analytical Experiments 

By Katsutada Sezawa and Kei Kubo. Report No. 136 of the Aeronau- 
tical Research Institute, Tokyo Imperial University; February, 1936; 
60 pp., with tables and charts. [A-1] 


Analysis of the Three Lowest Bending Frequencies of a Rotating 


By F. Liebers. Translated from Luftfahrtforschung, Vol. 12, No. 5, 
Aug. 31, 1935; Verlag von R. Oldenbourg, Miinchen und Berlin. 
N.A.C.A. Technical Memorandum No. 783, January, 1936; 16 pp., 4 
figs. [A-1] 
Torsion and Buckling of Open Sections 


By H. Wagner and W. Pretschner. Translated from Luftfahrtforschung, 
Vol. XI, No. 6, Dec. 5, 1934; Verlag von R. Oldenbourg, Miinchen und 
Berlin. N.A.C.A. Technical Memorandum No. 784, January, 
14 pp., 21 figs. 


1930; 


[A-1] 


Methods and Formulas for Calculating the Strength of Plate and 
Shell Constructions as Used in Airplane Design 

3y O. S. Heck and H. Ebner. Translated from Luftfahrtforschung, 
Vol. XI, No. 8, Feb. 6, 1935; Verlag von R. Oldenbourg, Miinchen und 
Berlin. N.A.C.A. Technical Memorandum No. 785, 
40 pp., 12 figs. 


1930; 


[| A-1] 


Investigations of the Amount of Downwash Behind Rectangular 


February, 


| and Elliptical Wings 


By H. Muttray. Translated from Luftfahrtforschung, Vol. XII, No. 1, 
March 28, 1935; Verlag von R. Oldenbourg, Miinchen und Berlin. 
N.A.C.A. Technical Memorandum No. 787, February, 1936; 19 pp. 
19 figs. [ A-1]} 


(Continued on page 38) 
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* Only by building for the future can a 
manufacturer keep step with the needs of 
the present. On its Twenty-Fifth Anniversary 
—this month—Auto-Lite is proud of the 
engineering vision that has made Auto-Lite 
the leader in complete automotive 


electrical equipment. 
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Solving Governor Problems 
of 

Tractor and Industrial Engine 

Designers and Manufacturers 


The basic, fundamental “cantilever 
spring” principle of Hoof Gover- 
nors is equally efficient on tractor 
and stationary engines as it is on 
car and truck engines. 


There is only one moving part in 
a Hoof Governor ... no gears or 
parts to wear out; no lubrication 
required; and a spring that never 
fatigues and never changes. Hoof 
Governors offer you the maximum 
perfection in governor control at 
a cost considerably lower than that 
of governors which, to date, have 
been commonly used on tractor 
and stationary engines. 


The entire resources, facilities, 
knowledge and experience of this 
company and its engineering staff 
are at your disposal in solving 
your governor problems. 


FREE! 


Facts ... and facts only ... are 
contained in this booklet. Perhaps 
you would like to increase your 
knowledge of the advantages of 
governors. If so, write for your 
copy today. 

TAMPER PROOF KEY-LOCKING TYPE GOVERNORS 

. » LOCKED-ON COVER AND LOCKED ADJUSTMENT 
Manufactured Exclusively by 


HOOF PRODUCTS CO. 
162 N. FRANKLIN ST. 
CHICAGO, ILL. 
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The Formation of Ice on Airplanes 

By H. Noth and W. Polte. Translated from Luftwissen, Vol. Il, No. 
11, 1935. N.A.C.A. Technical Memorandum No. 786, February, 1936; 
16 pp., 9 figs. [A-1] 
The 5- By 7-Meter Wind Tunnel of the DVL 

By M. Kramer. Translated from Luftfahrtforschung, Vol. XII, No. 6, 
Oct. 3, 1935; Verlag von R. Oldenbourg, Miinchen und Berlin. 
N.A.C.A. Technical Memorandum No. 788, March, 1936; 10 pp., 12 
figs. [A-1] 
Zur Frage der Selbsterregten Fliigelschwingungen 

By B. v. Schlippe. Published in Luftfahrt-Forschung, Feb. 20, 1936, 
p. 41. [A-1r] 

The test method proposed is designed to throw light on the ques- 
tion of self-excited wing vibrations. It consists of setting up vibrations 
in an aircraft in flight, and measuring the amplitude of these vibra- 
tions. From these measurements, the critical speed is determined. 


Piloting Technique for Recovery from Spins 

By W. H. McAvoy. N.A.C.A. Technical Note No. 555, February, 
1936; 7 pp. [A-4] 
Considerations of the Take-Off Problem 


By Edwin P. Hartman. N.A.C.A. Technical Note No. 557, February, 
1936; 10 pp., 7 figs. [A-4] 


ENGINES 


Diesel Aircraft Engines, 1936 Edition 


Written and published by Paul H. Wilkinson, 160 Jay Street, Brook- 
lyn, N. Y., 1936; 160 pp., 88 illustrations. [E-1] 

This book gives a concise review of the latest developments in Diesel 
aircraft engines and aircraft, including the new German airliners and 
the Zeppelin LZ-129; describes what has already been accomplished 
and suggests the probable trend of Dieselization in the aeronautical 
field. Construction details of the various engines are illustrated and 
described, and their injection systems are analyzed. The chapter on 
superchargers includes both gear-driven and exhaust-driven types. The 
advantages of the Diesel for airline operation, and comparative tabu- 
lations of early and modern engines are other features. 
ments are given in English and metric throughout. 


All measure- 


Combustion in a Bomb with a Fuel-Injection System 
By Mildred Cohn and Robert C. Spencer. N.A.C.A. Report No. 544, 


1935; 12 pp., illustrated. Price, 10 cents. [E-1] 
Effects of Air-Fuel Ration on Fuel Spray and Flame Formation 
in a Compression-Ignition Engine 

By A. M. Rothrock and C. D. Waldron. N.A.C.A. Report No. 545, 
1935; 9 pp., illustrated. Price, 5 cents. [E-1] 
The Performance of a DePalma Roots-Type Supercharger 

By Oscar W. Schey and Herman H. Ellerbrock, Jr. N.A.C.A. 
Technical Note No. 558, March, 1936; 12 pp., 15 figs. [E-1] 


Combustion-Engine Temperatures by the Sodium Line-Reversal 
Method 

By Maurice J. Brevoort. 
1936; 6 pp., 6 figs. 


N.A.C.A. Technical Note No. 559, March, 
[E-1] 
Turbulent Jet Expansion 


By E. Forthmann. 
1934. N.A.C.A. 
pp., 18 figs. 


Translated from Ingenieur-Archiv, Vol. V, No. 1, 

Technical Memorandum No. 789, March, 1936; 14 

[E-1] 

Ignition and Flame Development in the Case of Diesel Fuel 
Injection 

By Otto Holfelder. Translated from Supplement to Forschung auf 


dem Gebiete des Ingenieurwesens, Vol. 6, September-October, 1935. 
N.A.C.A. Technical Memorandum No. 790, March, 1936; 33 pp., 51 
figs. [E-1] 


Entwicklung von Leichtmetallagern 

By H. Steudel. Published in Luftfahrt-Forschung, Feb. 20, 1936, p. 
61. [E-1] 

The development of a new light bearing metal, here discussed, is 
said to have been a cooperative project of the metallurgists, bench-test 
engineers and designers of the Junkers Company research division. The 
fundamental considerations in the production of the bearing alloy, the 
laboratory and bench tests and the checking of the performance of the 
first test bearing are set forth. 


(Continued on page 40) 
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maintenance costs 


""" DUPREN 


REG. U. S. PAT. OFF. 


jacketed cable 























HE life of portable cable depends on the jacket which pro- 

tects the rubber insulation of the inner wires from the 
accidents of service. Replacement costs can be reduced by use 
of a jacket which retains its original toughness, resilience and 
strength when exposed to the many deteriorating conditions 
encountered by portable cable, such as oil, grease, sunlight, 
heat, oxygen, ozone, etc. 


DuPrene composition jackets are used on the best quality 
portable cables because... 


1 They retain their original strength when exposed to the action of oil, 
greases, animal fats—and do not become soft and weak as do compounds 
of natural rubber. 


They retain their original characteristics to a remarkable degree when 
used at elevated temperatures (200-300°F.). 


They display an unusual resistance to checking and cracking in direct 
sunlight. 


They resist the oxidizing effect of ozone, chlorine and oxidizing chemicals. Write for a copy of 
booklet ‘‘ DuPrene — 
a Story of Man-made 
Rubber.’”’ 


They age remarkably well in storage, so are in perfect condition 
when placed in service. 


uk W KN 





ASK YOUR SUPPLIER FOR “DUPRENE’’ COVERED PORTABLE CABLE 
OR WRITE FOR A LIST OF MANUFACTURERS 


REG. U.S. PaT. OFF. 


E.1. DUPONT DE NEMOURS & CO.,INC.,RUBBER CHEMICALS DIVISION, WILMINGTON, DEL. 
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IN MODERN DESIGN 


GLOBE GRILLES are the choice of 
leading car manufacturers. Their 
design adds to the streamline ap- 
pearance. The ease of mounting into 
shells lowers production line costs. 


DETROIT REPRESENTATIVE 
L. M. Payne Co., Inc. * 210 Curtis Building 


THE GLOBE MACHINE & STAMPING CO. 
1235 West 76th Street « Cleveland, Ohio 
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Untersuchung iiber die Abnutzung an Kraftfahrzeugteilen 


By Dr. Friedrich Hanft. Published in Automobiltechnische Zeitschrift, 
Jan. 10, 1936, p. 9. [E-4] 

Stating that certain automobile engine parts do not have as long a 
service life as parts of other comparable machines, the author presents 
the results of wear tests on a number of automobile engine parts. 


MATERIAL 


A Comparison of Corrosion-Resistant Steel (18 Percent Chro- 
mium—8 Percent Nickel) and Aluminum Alloy (24ST) 

By J. E. Sullivan. N.A.C.A. Technical Note No. 560, March, 1936; 
I2 pp. [G-1] 


Les Nouveau Alliages Antifriction Cuivre-Plomb 


By Alfred Ricard. Published in Journal de la Société des Ingénieurs de 
l’ Automobile, January, 1936, p. 3. [G-1] 

Increased reliability, speed and load in bearings are said to be af- 
forded by copper-lead bearings which are discussed under the follow 
ing headings: generalities; characteristics of interest in mechanical ap 
plication; conditions of use; results obtained and probable future field. 
The effect of compound lubricants is taken up in the discussion. 


Nouvelle Méthode pour Déterminer la Valeur Pratique des Car- 
burants au Moyen de I’ “Indice Synthetique” 
By Max Serruys. Published in Le Génie Civil, March 21, 1936, p. 280. 
[G-1] 
The method here proposed for determining the practical value of 
motor fuels consists of comparing the power obtainable in a test engine 
with the fuel under test with that obtainable with a reference fuel, the 
intake pressure in both cases being so adjusted as to produce slight 
detonation. 


Durchfluss Verschiedener Kraftstoffe durch Vergaserdiisen 

By Reinhart Hase. Published in Automobiltechnische Zeitschrift, 
Feb. 15, 1936, p. 58. [|G-1] 

The research here described first confirmed the general observation 
that in engine tests different types of fuel are consumed at different 
rates, even though the carbureter setting remains unchanged. The 
physical characteristics of the fuels responsible for the changing rate of 
flow through carbureter jets were then investigated and a correction 
factor developed for test purposes. 


MISCELLANEOUS 


Kraftfahrtechnische Forschungsarbeiten 
Published by VDI-Verlag GMBH, Berlin NW 7, Germany. 26 pp.; 


54 illustrations. [H-r] 

The present publication is the first of a series in which will appear 
the results of a general automotive research program being carried out 
in Germany under the direction of an official Research Council. This 
Council, established in March, 1934, in accordance with the Govern- 
ment’s policy of stimulating the German automotive industry, consists 
of 11 well-known research men. Its function is to weld science and 
practice into a directly helpful research program. The various projects 
are carried out by members of the Council and other research men. 
The Society of German Engineers plans to publish the results in Auto 
motive Research, pamphlets similar to the present one, including such 
reports as have, because of their general interest, previously appeared in 
the Society’s own publication, VDI. 

This first publication contains reports of three projects: operating 
stresses and weight of automotive engines in relation to number and 
size of cylinders; rigidity of body constructions incorporating frames as 
compared with the conventional frame, and coal tar oil as high-speed 
Diesel engine fuel. 


Elektrische Ferndrehzahlmesser fiir Flugzeuge 


By W. Hofmann. Published in Luftfahrt-Forschung, Jan. 20, 1936, 
Pp. 25. [H-1] 

An electrical instrument for indicating engine speed, for use where 
the engine is remote from cockpit, has been developed by the German 
Institute for Aeronautical Research, ‘and is here described. 


Der Deutsche Kraftfahrzeugabsatz 1935 
By Cornelius Castorp. Published in Automobiltechnische Zeitschrift, 
Feb. 15, 1936, p. 72. [H-6] 
The steady increase in demand for automotive transportation in Ger- 


many resulted in a sales volume for 1935 four times as great as that 
for 1932. The total sales figures for 1935 are classified as to type and 


(Concluded on page 42) 
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No logs are too big...no roads Ww Hi E N T bei E FP E’ 8 A 


are too rough for this Studebaker Big 


Chief Tractor, owned by the Madsen Lumber WA U K E S H a H ¥- P 0 W R 
Company, Olympia, Washington. It is powered U N D E R T H E H 0 0 D : 


by a 6-110 Waukesha Hy-Powr Engine, 4 x 4%, 
106-110 hp. And that means it has everything 
that it takes to do a better hauling job. 

Here’s a six cylinder engine with 20 to 307 
more power ...and equal saving in weight and 
size...improved cooling ... longer life for valves 
and valve seats...smoother running and better 
economy. Why? ’Because of its Hy-Powr com- 
bustion chamber ...aWaukesha-owned, patented 
feature...the most important gasoline engine 
development in years. 

Write for Bulletin 888. Waukesha Motor 


Company, Waukesha, Wisconsin. 


| WAUKESHA ENGINES 
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“YALE- 


FLUSH TYPE HANDLE 
for AUTOMOBILE AND 
AIRCRAFT DOORS 





ELIMINATING THE DANGER 
OF PRESENT TYPE HANDLES 


and 


ADDING TO THE BEAUTY OF 
MODERN STREAMLINING 


The new YALE 


FLUSH TYPE HANDLE 
is the result of research and 
development conducted over a 
period of five years. In utility, 
security and beauty, it is a dis- 
tinctive contribution to mod- 
ern motor car design. 







TO OPERATE 


Press button in 
handle which re- 
leases catch en- 
abling operator to 
grasp handle and 
unlatch door. 


The handle is auto- 
matically with- 
drawn to flush po- 
sition by the action 
of closing the door. 


When the door is 
opened from the 
inside, the handle 
remains in flush 
position. 


All handles are equipped with 
YALE Pin-Tumbler Locks and 
the keys of the handle lock 
may be set to the same com- 
bination as the ignition and 
tire locks. 


The security provided by this 
new Yale Handle includes pro- 
tection against careless locking 
out and also the anti-bandit 
feature. 


THE YALE & TOWNE MFG. Co. 
DETROIT DIVISION 


12340 Cloverdale Ave. Detroit, Michigan 
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make of vehicle, comparisons are made with previous years and a fore- 
cast for 1936 presented. 


MOTOR-TRUCK 


Le Ve Concours International d’Appareils Chasse-Neige du 
Touring-Club de France. 

By Jacques Thomas. Published in Le Génie Civil, March 28, 
p. 297. 


1936, 
[K-1] 

That only machines using rotating devices are effective for heavy 
snowfalls is the conclusion drawn in this review of the 
national competition for snow-removal equipment. 
were entered in the three classes. 


5th inter- 
Only 6 machines 


Das Neue Opel-Lastwagenwerk 


Published in Automobiltechnische Zeitschrift, Jan. 25, 1936, p. 39. 
[K-5] 
All the most modern ideas in construction, equipment and operating 
methods are said to be incorporated in the new Opel motor-truck fac- 
tory, first conceived in April of last year and officially opened on 
Jan. 7, 1936. The entire process of manufacture, from the raw material 
to the finished vehicle, takes place in a single room, about 500 ft. long 
and 4oo ft. wide. 


PASSENGER-CAR 


Die Autoschau des Aufschwungs 

By Wa. Ostwald. Published in Automobiltechnische Zeitschrift, Feb. 
25, 1936, p. 81. [L-1] 

Under the title, “Automobile Show of the Recovery Period,” the 
author hails the progress made by the automotive industry under the 
leadership of Adolph Hitler during the last 3 years. Specific items of 
this progress mentioned are: the establishment of the Diesel passenger- 
car; the adaptation of automotive vehicles for solid and gaseous fuels; 
the renaissance of electric-propulsion; improvements made possible and 
imperative by express automobile highways; simplification of control and 
improvements in materials. 

Other articles in this issue give the specifications and design details 
of interest of exhibits at the show. 








Type No. 6-320 1/10 Actual Size 


AUTOMOBILE 
WINDOW REGULATORS 


This is an illustration of our popular standard 
double arm type COMMON-SENSE Window 
Regulator. 


Complete information covering this No. 6-320 
—and many others upon request. Also full 
information and samples are now available on 
the new A.B.F. type 1-B concealed door hinge. 


ACKERMAN-BLAESSER-FEZZEY, Inc. 
1306 HOLDEN AVE. DETROIT, MICH. 
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Marked at S-A-E- SUMMER MEETING 


HE legendary turning in many long lanes was reached 

at the 1936 Summer Meeting of the Society of Auto- 

motive Engineers at White Sulphur Springs, May 31 
to June 5s. 

The conservatives among design engineers turned with 
spirit on the radicals who have been urging that current 
practice be scrapped and everything made different in car 
design. They attacked vigorously tor evolution as opposed 
to revolution in automobile design. They applauded heartily 
when, replying to the suggestion that the car of the future 
might be a combination land, air and water vehicle, Pat 
Norris suggested that the speaker ought to see Joe Penner, 
because it was apparent that he wanted to buy a duck. 

Following the Future Car session, President Ralph R. 
Teetor opened the Business Meeting, which he later charac- 
terized as the shortest on record. 

Paul G. Hoffman, president, Studebaker Corp., while prais- 
ing the work of motor vehicle administrators and highway 
engineers, struck hard at the idea that our much-vaunted 
good roads in America are anywhere near adequate for pres- 
ent needs from a safety standpoint. We should have four- 
lane divided highways between major population centers, he 
said, on the basis of the money already being paid by mo- 
torists in special taxes, $91,000,000 of which were diverted 
last year to other than highway purposes. “The Good Roads 
movement in America which was so actively sponsored by 
the automobile industry, particularly by the late Roy D. 
Chapin, took us out of the mud,” Mr. Hoffman stated, “but 
the time has come when we must support Thomas H. Mac 
Donald, chief of the Bureau of Public Roads, in the crusade 
he is waging for safe roads and streets.” 

The seeming inevitability of air-cooling for aircraft engines, 
so strongly indicated by the American trend in recent years, 
was sharply challenged with facts and performance results 
from liquid-cooled powerplants by a distinguished British 
engineer, H. Wood, Rolls-Royce, Ltd. 

Despite the former attitude of the automobile industry, 


13 


leading engineers and executives at this meeting strongly 
urged driver’s license laws for every state in the union. Such 
legislation was advocated by Mr. Hoffman, who is chairman 
of the Traffic Safety Committee of the Automobile Manufac- 
turers Association, and also by J. M. Orr, Equitable Auto 
Co., an important Pittsburgh fleet operator. A uniform 
driver’s license law, Mr. Orr believes, should require that 
drivers be physically competent and have assured financial 
responsibility. 

In addition to the many instances where an aggressive po- 
sition was assumed by groups favoring viewpoints which have 
been defended more than advocated in recent years, new 
light was cast on methods of solving a multitude of automo- 
tive problems on which the engineers have been making 
steady progress for some time. 

Gradual injection of automobile production methods into 
airplane building; progress in application of polarized light 
to automobile headlight glare problems; new means of putting 
to useful work the heat rejected to cooling water in internal 
combustion engines; possibilities of eliminating the two most 
undesirable features of older types of constant-pressure fuel- 
injection systems; new ways of further splitting the already 
split seconds now employed to indicate more accurately by 
cathode ray oscillograph and spectacular motion pictures 
what goes on in combustion chambers; and proof of the fact 
that too high temperatures in engines are more destructive 
and difficult to control than too low temperatures were just 
a few of the topics on which important data were recorded 
at this stirring technical gathering. 

High attendance at all but two or three of the 17 tech 
nical sessions, presence at White Sulphur of more high engi- 
neering executives than at any recent Summer Meeting, 
operation of two “no-written-report” sessions, total attendance 
which topped last year’s 600, and a Safety Driving Contest 
developed and operated by a committee headed by W. S. 
James, were highlights of the week. 

The freedom of discussion generated by the two “closed” 
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sessions fully justified the hopes of their sponsors who saw 
in this type of gathering an opportunity to develop an inter- 
change of ideas and a freshness of argument not possible 
when members feel that they are likely to be quoted pub- 
licly afterwards. 

Outstanding as an incident in SAE meeting history, in 
fact, was the Forum sponsored and presided over by K. T. 
Keller, president, Chrysler Corp., with the assistance as co- 
chairmen of Paul G. Hoffman, president, Studebaker Corp., 
and Henry M. Crane, technical assistant to the president, 
General Motors Corp. There, with frankness and vigor, the 
leading technicians and executives of the automobile industry 
debated such vital questions as (1) Have we proper balance 
of style with comfort, convenience and safety in modern cars? 
(2) Has the time come for a major rearrangement of the 
mechanical units in the modern car? (3) Is there a place in 
the United States for the small European type of so-called 
economy car? (4) What can be done to improve the present 
conventional car? One SAE member, who joined the Society 
in 1910, remarked as this session closed: “That is the most 
enjoyable and useful SAE session I have attended in 15 years.” 
And his opinion was reflected in the favorable comment of 
scores of others who were present. 

The other “closed” session, devoted to a similarly frank 
discussion of lubricants problems, was voted as equally suc- 
cessful by those particularly interested in these particular 
questions. Graham Edgar was chairman at this latter session. 


Evolution Called 
Best for Car Design 


Championing evolution rather than revolution in develop- 
ing the car of the future, Walter T. Fishleigh and Clarence 
T. Fishleigh warned engineers of the danger of being too 
far ahead of the public, in a paper prepared in collaboration 
with three other engineers and read at the opening session, 
Sunday evening, under chairmanship of William B. Stout. 
Mental and style inertia, common to management and pro- 
duction forces as well as to the public, make future progress 
and success dependent upon evolutionary developments. “Rev- 
olution,” they said, “spells disaster.” Despite the radical sug- 


gestions of “automotive snake doctors” the authors reminded 
the engineers that “the success of all automotive engineering 
is reflected in the balance sheet.” 


Prof. H. M. Jacklin 
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H. M. Jacklin, Purdue University, presented a study of 
human reactions to vibrations at this same session. 

Included in the very extensive research project reported by 
Professor Jacklin were thousands of tests upon individuals. 
The effects of vibrations of various types and degrees formed 
the basis of conclusions that Professor Jacklin clearly showed 
through the use of numerous graphs. Students at Purdue, 
both men and women, cooperated to make the statistical 
study possible. Ingenious apparatus and instrumentation were 
described. 

Major changes, the Fishleigh paper contended, such as mov- 
ing the engine to the rear, will only come under such emer- 
gency conditions as when sales of a given company are fail- 
ing, a new company enters the field, or when a new model 
is being developed to meet a new price-class or to satisfy an 
estimated public demand. Streamlining, according to the au- 
thors, has had a sad and inglorious experience thus far, and 
the public has been given, as samples of streamlining, cars 
that are both grotesque and freakish. They added the belief 
that streamlining can be coordinated with symmetry, style 
and beauty and still accomplish 50 per cent reduction in wind 
resistance and gasoline consumption. 

Far in the future the authors see an “aero-amphibian auto- 
mobile” that will traverse highways, swim and fly. 

That Mr. Fishleigh had belittled too strongly the more or 
less radical departures from the conventional made by de- 
signs of independent engineers was the expressed opinion of 
several technicians in discussion. Col. J. G. Vincent, Packard 
vice-president of engineering, however, agreed vigorously 
with many of the paper’s contentions, particularly that prog- 
ress should be evolutionary rather than revolutionary. “It is 
a mighty poor engineer,” he added, “who can’t sell his man- 
agement something that is good.” 

Stating that management restraint has resulted in many 
good things being missed, Austin M. Wolf disagreed with 
several of the paper’s implications and emphasized especially 
that “imagination must be mixed with engineering or engi- 
neering will rot.” 

R. E. Wilson, Donald Blanchard, Harley Drake and others 
said a good word for the rear-engined car. Prof. E. G. Reid 
of Stanford University, in written discussion, stressed the ad- 
vantages of streamlining by showing data from recent tests 
comparing the new Dubonnet with a standard make of car. 
Professor Reid’s discussion was read by J. R. MacGregor. 

That humans can stand a great deal more up-and-down 
jolting than lateral or transverse vibration was revealed by 
Professor Jacklin in his paper “Human Reactions to Vibra- 
tion”. Researches which he has conducted at Purdue have 
involved study of reactions of several hundred men and 
women when seated on the Purdue “shake-table” and in dif- 
ferent motor vehicles equipped with the Purdue accelerometer. 
In the road tests a control group of 35 people whose reactions 
differed not more than ten per cent from day to day, was 
selected. The riding comfort qualities of the tested cars were 
found to vary at different speeds, and points of greatest com- 
fort of different cars were at different speeds. 

Professor Jacklin’s researches revealed also that seat mate- 
rials have a definite influence on a car’s riding comfort. 

Mr. and Mrs. Murray Fahnestock presented a brief skit 
depicting the evolution of the present motor car. Mr. Fahnes- 
tock is editor of Ford Dealer & Service Field. Mrs. Fahnestock 
made charcoal sketches illustrating her husband’s remarks, 
in which he forecasted, among other things, a six-wheel lux- 
ury passenger car that will cut bumps in half. Mrs. Fahnestock 
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Paul G. Hoffman, 


President, Studebaker Corp. 


drew her conception of the 
“aero -amphibian automobile” 
which Mr. Fishleigh had de- 
scribed as the car of the distant 


future. 
“Safe Roads” Urged 


Divided roadways and high- 
way grade separations (which 
he believes will reduce the ac- 
cident hazard 50 per cent), bet- 
ter illumination of all “danger 
spots” on public highways, in- 
creased use of traffic engineer- 
ing to supply the factual basis 
upon which good traffic regula- 
tion must be based, a driver 
license law in every state, and 
better selection and education 
of drivers were among the main 
points urged by Paul G. Hoff- 
man, president Studebaker 
Corp., and chairman, A.M.A. 
Traffic Safety Committee, in 
his talk, “Our Safety Respon- 
sibility”, on Wednesday even- 
ing. W. J. Davidson, chairman 
of the SAE Engineering Rela- 
tions Committee, presided. 

These suggestions for im- 
provement of conditions sur- 
rounding the use and operation 
of cars came from Mr. Hoff- 
man after he had analyzed in 
detail the various ways in which 
manufacturers are working to 
improve even further the safety 
built into modern automobiles. 
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Henry M. Crane, 


Technical Assistant to 


the President, Gen- 


eral Motors Corp. 


He paid a high tribute to SAE 
members and to the Society for 
the part which they have played 
in bringing scores of important 
safety features into present day 
designs and stressed the need 
for continued effort along these 
lines. 

Highway and traffic engineer- 
ing, he said, have gone a long 
way in the last 10 years. High- 
way engineers now know how 
to build highways that are al- 
most accident proof, but, he 
added, the automobile industry 
has not given adequate support 
to the various highway com- 
missioners in their efforts to get 
a chance to build such roads. 


Top to Bottom 


Mr. Keller, chairman, confers 
with Mr. Hoffman and Mr. 
Crane, co-chairmen, about de- 
tailed arrangements for the 
“off-the-record” session which 
turned out to be a high spot of 
the 1936 Summer Meeting. 


The conference continues. 


In action at the meeting. 


SAE President Ralph R. Teetor 
(right) arrived early for this 
important session. With him 
are W. J. Davidson, chairman, 
SAE Engineering Relations 
Committee, and Macy 0. 
Teetor. 
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more widely. The time has arrived, he said, to change the 
old “good roads” movement into a movement for “safe 
roads”. 

Provision should be made in every state, Mr. Hoffman 
believes, for suspension and revocation of drivers’ licenses 
when necessary. He suggested the future possibility of va- 
rious types or grades of drivers’ licenses just as there are dif- 
ferent types of pilot licenses in aviation. 

It is not true, Mr. Hoffman emphasized, that a few reck- 
less drivers cause most of the accidents. About 70 per cent 
of the accidents, he said, are due to occasional carelessness 
on the part of the 80 per cent of operators who are just 
average drivers. The reckless 10 per cent account for only 
about 20 per cent of the accidents. 

The 1o per cent of drivers who are really good, he said, 
are almost free of accidents. Anyone, he believes, can reduce 
his own accident hazard to almost nothing if he will observe 
invariably ro simple rules of driving as follows: 

1. Never overtake a car unless you are positive that there 
is ample space ahead; that means, of course, never on a 
curve or a hill. 

2. Slow down when approaching all intersections including 
private driveways and thus have your car under complete 
control and prepared to stop. 

3. Slow down when approaching any child or pedestrian 
and thus be prepared for any unexpected movement. 

4. Keep your brakes and lights, in fact your entire car, in 
good condition, as safe a condition as when it was new. 

5. Stop on red traffic signals and stay stopped until the 
light has turned green. Rushing signals invites disaster. 

6. Come to a dead stop at stop signs because the other 
fellow has the right of way. 

7. If you have been drinking don’t drive. Of course, you 
believe you are sober but the evidence is all against sober 
drivers who have been drinking. 

8. Slow down to compensate for slippery streets caused by 
rain, snow or ice. 

g. Slow down when driving at night. There is no sub- 
stitute for daylight when it comes to visibility. 

10. Always drive at a speed which will permit you to stop 
within the assured clear distance ahead. If you don’t get in 
a jam you won’t have to get out of one. 

Possibilities in this direction he illustrated by the fact that 
the 16,000 drivers of the American Telephone and Telegraph 
Co. during 1935 had an accident record 84 per cent lower 
than that of an average group of 16,000 drivers. These 
A. T. & T. drivers, he said, “were average drivers who had 
become expert from a safety standpoint by observance of a 
few simple safety rules. 


In discussion it was brought out that while the A. T. & T. 
group was not entirely typical because they were selected 
more carefully than would be possible in granting state 
drivers’ licenses, they did indicate the possibilities of im 
provement through education and training. 

M. C. Horine thought that emphasis on sportsmanship 
rather than courtesy in driving would be more effective in 
appealing to the average American driver, a point of view 
in which Mr. Hoffman concurred. 


Proposes Solution to 
Headlight Glare Problem 


Use of polarized light to eliminate headlight glare and 
discussion of recently developed instruments for testing skill 
in driving were the topics on which the Highway Satety 
session was concentrated. T. C. Smith was chairman. 

How the glare from the headlights of one car can be elimi- 
nated before it reaches the driver’s eyes in another car, through 
the use of polarized light, was explained and demonstrated 
by Edwin H. Land, The Land-Wheelwright Laboratories, 
Inc. He explained that although the merit of polarized light 
as the solution of headlight glare has been appreciated by 
experts for two or three decades it is only the recent develop- 
ment of Polaroid that makes this solution economically pos- 
sible. 

He described Polaroid as “a shatter-proof lamination of 
cellulose acetate between plate glass, in which are embedded 
billions of submicroscopic crystalline particles, all with their 
own polarizing power and all with their polarizing axes uni- 
formly aligned so that they endow the matrix sheet of cellu- 
lose acetate with their combined polarizing effect”. In pre- 
venting glare Polaroid replaces the lens of the headlights 
converting the heterogeneous type of vibration of the ordinary 
light emitted from the bulb into a uniform type of displace 
ment, such as a vibration along a single line in a plane at 
45 deg. to the horizontal. Another sheet of Polaroid replaces 
the windshield to block the particular type of vibration 
emitted by the headlight and to pass the heterogeneous vibra 
tion from all the objects on the road. Thus glare is removed 
without decreasing visual efficiency. 

“Although Polaroid does not transmit 100 per cent of the 
light,” Dr. Land explained, “the light loss can be corrected 
by increasing the power of the light source. An increase of 
about 150 per cent in the power of the bulb used would be 
sufficient.” 

Dr. Land then demonstrated this and 
applications of Polaroid. That Polaroid may be the solution 
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of the headlight glare problem was the general opinion of 
those discussing Dr. Land’s paper. Dr. R. W. Wood, presi 
dent, American Physical Association, said that for 25 years 
the solution of the headlight glare problem has been known 
to lie in the development of a polarizer at low cost. R. N. 
Falge brought up the problem of introducing the use of 
polarized light. Pedestrians and drivers of cars not equipped 
with Polaroid windshields would be blinded by the glare ot 
the stronger headlights required to make use of Polaroid ef 
fective, he said. Dr. Land admitted this difficulty but sug 
gested that drivers of cars not equipped with Polaroid wind 
shields could have goggles or shields of this material. He 
doesn’t worry about dazzling the pedestrian as long as he 
doesn’t kill him. 
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In answer to other questions Dr. Land said that Polaroid 
does not depreciate with exposure to normal heat or strong 
sunlight, that in rain a wet windshield appears dry, and that 
in foggy weather it is as good if not better than our present 
system. Val J. 
miles of most used highway and suggested that Polaroid 
might possibly be a solution in overcoming the problem of 
glare and reflection from highway lights. Dr. H. C. Dick- 
inson said of Polaroid. “It gives us something we haven't 
had before.” 


Roper advocated the lighting of the 50,000 


Tests on driving skill with mechanical devices were ex- 
plained by Dr. Harry R. DeSilva, Bureau for Street Traffic 
Research, Harvard University. Dr. DeSilva, in discussing 
the instruments which he had on display stated that they 
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represented but a part of the program being carried forward. 
More apparatus are being developed and experiments are be- 
ing carried on to determine loss of efficiency from small 
amounts of carbon dioxide, and consumption of alcohol, 
among other things. He explained that the tests of driving 
skill are not designed as a basis of whether or not the person 
tested should have or be denied an operator’s license, but to 
show him his weak points so that he will correct or make 
allowances for them. The apparatus which Dr. DeSilva had 
with him included a device for recording speed estimation, 
glare vision, color blindness, speed in applying brakes and 
steering ability. 

Those in attendance evidence much interest in the tests. 
In discussion, Dr. DeSilva explained that there will be an 
effort to correlate road reactions with laboratory reactions and 
that his tests have shown that physical condition at the time 
of the test makes little difference in the subject’s reactions. 
John M. Orr related that in his experience drivers who are 
physically handicapped generally stay out of accidents. Among 
others entering the discussion were Austin M. Wolf, M. C. 
Horine, R. W. Thomas, A. L. Beall, Howard Willett, Jr., 
Walter C. Fishleigh and R. N. Falge. 


Uniform Laws Plus 
Three “E's” Make Safety 


The three “E’s,” education, engineering and enforcement, 
continue of prime importance in curtailing highway acci- 
dents, and to these must be added uniform motor-vehicle 
laws, J. M. Orr, Equitable Auto Co., told an intensely inter- 
ested group at the Transportation and Maintenance Safety 
session, Monday morning, June 1, in a paper prepared jointly 
with L. V. Newton, Byllesby Engineering and Management 
Corp. 

Every individual should find the maximum speed at which 
he can drive safely, and stay within that limit, Mr. Orr said. 
Speed is only dangerous when engaged in under wrong cir- 
cumstances and when practiced by drivers who are incapable 
of thinking or acting as fast as they drive. He included the 
tendency to over drive headlights, fatigue, and the fact that 
there is more drinking at night among the factors which 
cause 56 per cent of fatal accidents to occur after dark. We 
must either have better headlighting equipment or improved 
highway lighting, he said. 

In engineering cars for safety Mr. Orr sees need for im- 
provement in visibility, roadability, steering, comfort, venti- 
lation, lights, brakes and other factors upon which safety is 
dependent. 

A uniform drivers’ license law should, Mr. Orr advocates, 
require that drivers be mentally and physically competent 
and have assured financial responsibility. The accident re- 
peater and the habitual violator should be identified, he said, 
and their licenses suspended or revoked after a given number 
of “at fault” violations. He believes, also, that periodic 
inspection of motor-vehicles should be compulsory and uni- 
form in all states, and that traffic signs and signals should 
likewise be uniform. He deplores the tendency of state legis- 
latures to divert motor-vehicle taxes intended for road con- 
struction and maintenance to other purposes. There are miles 
of obsolete major roads that are too narrow, too highly 
crowned, with bad curves, grade crossings and poor surfaces 
which should be improved for safety, he declared. 

Discussion was spontaneous and to the point. Alfred 
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Reeves, vice-president and general manager, Automobile Man- 
ufacturers Association, when called upon by Session Chair- 
man Pierre Schon told of the educational work being carried 
on by the manufacturers to promote safety. This, he said, 
is done largely through supporting safety organizations, 
although the A.M.A. has directly sponsored safety education 
in schools for a number of years. 

F. K. Glynn, Harley Drake, T. C. Smith, Howard Wil- 
lett, Jr., Capt. O. A. Axelson told of safety work in fleets. 
Merrill C. Horine, Arthur Scaife, and Adolf Gelpke were 
among the factory men who spoke. The matter of compul- 
sory inspection of motor-vehicles, Mr. Horine believes, is 
ever-emphasized as statistics show that only five per cent of 
the vehicles involved in accidents are mechanically faulty. He 
also added that drivers of faulty cars have a tendency to be 
careful. Harley Drake, on the other hand, believes that more 
faulty cars are involved in accidents than records show. Each 
of these contentions was supported by other discussers. M. F. 
Steinberger voiced his belief that it is necessary to get “hard 
boiled” to reduce accidents. That policy has been successful 
in both railroad operation and maintenance, he said. 

B. J. Lemon, Donald Blanchard, R. W. Thomas, and others 
also entered the discussion. Mr. Blanchard gave some inter- 
esting figures indicating that the older the car is the less 
likely it is to be involved in an accident. 


Laws and Streamlining 
Influence Truck Design 


Legislation may spur as well as hinder truck design de 
velopments and streamlining would result in major gasoline 
economies in both bus and truck operations, speakers claimed 
at the Regulation session Monday evening. George T. Hook, 
editor, Commercial Car Journal, analyzed the effect of ex- 
isting legislation on truck constructions, while Lowell H. 
Brown, president, Jaray Streamline Corp. of America, dis- 
cussed the possibilities of streamlining in commercial vehicle 
design. Adolf Gelpke, SAE vice-president representing Truck, 
Bus and Railcar activity, was chairman. 

Varying legislation in different states has been a burden, 
Mr. Hook pointed out, but in some instances has definitely 
stimulated the initiative of truck operators and designers. An 
advantageous result has been that length limitations imposed 
by state lawmakers and fear of further limitations have 
brought the camel-back type of truck design into prominence 
with its increase in loading space of approximately three feet 
on any given length of single-unit truck, improved maneuver- 
ability, and other resulting advantages, besides giving 1/3-2/3 
weight distribution which is a distinct advantage, he said. 
He noted also some of the problems of this type of truck 
including difficult ingress and egress, inaccessibility of power- 
plant and powerplant accessories, which he believes are well 
on the way to solution. 

Width limitations, Mr. Hook has found, represent the most 
nearly uniform truck restriction. These, however, restrict the 
efforts of the designers to meet the gross weight permitted 
by some of the more liberal states by limiting the size of the 
tire that can be used. Mr. Hook also pointed out that gross 
weight limitations have, in some instances, favored the trac- 
tor-semi-trailer over the six-wheeler. These limitations have 
acted as compulsory overload laws, he said. 

Although authorities agree that the concentration of weight 
on a single axle is the measure of a vehicle’s effect on the 
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road, Mr. Hook’s analysis shows that only 38 states have axle 
weight limitations, and all but three of these have maximum 
gross weight limitations in addition. 

“Chassis weight as a determinant of gross vehicle weight,” 
Mr. Hook declared, “is the worst legislation on the statute 
books in that it definitely stultifies design progress.” In effect 
in Pennsylvania, Maryland and California, it places a premium 
on “pig-iron engineering”, encouraging artificial ballasting of 
chassis to procure gross weight licenses for which the chassis 
is not designed, he added. 

Mr. Hook brought attention to the performance require- 
ments proposed by the Automobile Manufacturers Associa- 
tion which he favors over those suggested by the National 
Conference of Street and Highway Safety. 

The motor transportation industry, Mr. Hook said, desires 
reasonable legislation. He sees a ray of hope in the regulatory 
power granted the Interstate Commerce Commission over 
for-hire operations and, in the matter of safety, over private 
trucks. This, he believes, will encourage states to follow the 
leadership of an agency that is motivated by public interest. 

Restrictive legislation has three excuses for being, accord 
ing to discussion by L. Ray Buckendale. These are to keep 
trucks within reason in relation to other vehicles on the 
roads, to keep weight down so that trucks will not unduly 
damage bridges, highways, etc., and to determine gross weight 
for taxation purposes. Legislation should not tell the engi- 
neers how many pounds of vehicle are needed to carry a given 
weight, he said. It was generally agreed by other discussers 
that, while legislation has spurred engineering minds, it 
should be reasonable and uniform. L. V. Newton pointed 
out that trucks wider than 96 in. would be a menace to 
safety on roads of today. B. B. Bachman and M. C. Horine 
spoke on design details of the camel-back truck. Both Mr. 
Bachman and Arthur J. Scaife disagreed with Mr. Hook’s 
condemnation of using chassis weight as a determinant of 
gross vehicle weight. Mr. Scaife explained that in California 
trucks are rated according to the chassis weights listed by the 
manufacturer and not according to weights filed by the truck 
operator. 

Austin M. Wolf suggested that the truck industry ap- 
proaches legislators from two angles—engineering and psycho- 
logical. Both he and Pierre Schon agree with Mr. Hook that 
some solution may come through the Interstate Commerce 
Commission. Alfred Reeves said that he looks forward to a 
time when we will have uniform legislation that will be 
satisfactory to the truck industry and yet will not dissatisfy 
the motoring public. 

Savings in gasoline of as much as $500 a year would be 
possible in operating the average 30-passenger bus by stream- 
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lining the vehicle, according to Lowell H. Brown in his 
paper “Economics of Streamlining in Heavy Transportation”. 
Streamlined long distance hauling trucks, he claims, would 
show savings of $250 per year as compared with conventional 
types of the same capacity. Further savings of $162 for 
streamlined buses and $95 for trucks per 1000 hrs., he esti- 
mates, would accrue because smaller engines could serve due 
to less air resistance of the vehicle. 

Mr. Brown also stated that a larger powerplant costing an 
estimated $121,500 would be required to drive the Burlington 
railroad’s Zephyr, were it of conventional railroad train de 
sign, to maintain its 85-m.p.h. cruising speed. Instead of its 
rated 660 hp., it would require a rated 1875 hp., were the 
train not streamlined, he said. 


Making Bodies Better 
and Getting Approval 


More constant interchange of ideas among body designers 
and body builders was urged by various engineers and the 
suggestion made for a series of round table gatherings under 
SAE auspices during the discussion which followed presenta 
tion of two papers at the Body session on Tuesday morning. 
George Mercer particularly emphasized the desirability of 
such cooperation, while Leo Williams and others supported 
his ideas. Walter Fishleigh pointed to the impossibility of 
expecting exchange of information about new commercial de 
signs, but saw possibilities for definite expansion of body en 
gineering activity through SAE channels. 

R. J. Waterbury, SAE vice-president representing Body Ac 
tivity, and body engineer of Chevrolet, presided at this session 
which centered around methods of getting a design through 
the perilous channels of executive approval and means of im 
proving current body structures through new designs, mate 
rials and methods. 

“The body designer is held responsible for final results, but 
seldom has a preponderant influence in the decision effecting 
the acceptance of a design,’ George Mercer, Detroit consult 
ing engineer, told his listeners in the first paper which dealt 
with how a body is created today. Drawing on his own ex 
perience, he made suggestions to body engineers for dealing 
with executives as regards new designs. 

“Very few people,” he said, “have a definite idea of what 
they want in the way of design or style, but they all have 
definite ideas of what they do not want. 

“My practice as a consultant has been not to question them 
beyond the voluntary statement they make when beginning 
a conversation about a new design. I show them pictures 
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or make a sketch, keeping as close as possible, of course, to 
the ideas which they had expressed. 

“These pictures get quick decisions if unfavorable to their 
conception, but by eliminaticn I can arrive at something of 
which they do approve. Moreover, it helps them to form a 
complete picture in their own minds, whereas their original 
concepts have been hazy and indefinite. As a consultant, I 
seldom have had disappointed customers when I followed 
this plan.” 

Selling the design, Mr. Mercer told the bedy men, “em- 
braces all the steps from the first showing of drawings, right 
up to the full-sized model that is the symbol of the produc 
tion job that is to come.” 

Mr. Mercer concluded by giving the opinions of “three of 
the real authorities in the business” as regards twelve ques- 
tions on which he had queried them. 

Study of these opinions shows that the three differ widely 
as to what constitutes a satisfactory number of people to form 
a committee to pass on a new design, although they agree 


that the number should be very small in the early stages of 
development. 

All agree that a few clear drawings are of more value in 
presenting new design ideas than are a great number of semi- 
finished sketches. They agree also that last year’s model 
almost always exerts a vital influence in development of next 
year's body. 

All three believe that the influence of an outside artist as 
a consultant is valuable, and that more time than usually is 
given is needed properly to develop most designs. Two of 
the three see a certain definite value in the data gathered by 
the sales force regarding the old design, only one saying that 
such information was of relatively little value. 

They agree that public acceptance of designs has a great 
influence in determining what the new design is to be like, 
but all turned thumbs-down on the preview idea which is so 
regularly used by the motion picture industry. 

There is still far too much weight in all motor-vehicles, 
according to Frank R. Fageol, president, Twin Coach Co., 
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whose paper “Safety in Body Design” was read by H. E. Simi: 
With the coming of the frameless type automobile, Mr. Fageol 
thinks, we are going to see radical weight reduction and 
greatly increased safety in our future cars. “Metals and 
weights are not nearly so important to automotive design 
progress as their distribution,” he said. 

Tracing the technical problems involved in development of 
the frameless type of motorcoach begun by his company in 
7927 and now widely used throughout the country, Mr. 
Fageol urged that such construction keeps deflection at a 
minimum, absorbs torque reaction better than other designs 
and constitutes the most efficient section from a weight stand- 
point. 
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The bus designer, he pointed out, has driven home to him 
every day the necessity of keeping vehicle weight down. “A 
motorcoach must justify its existence by the revenue it earns 
carrying passengers, and every pound of weight added means 
that its operating cost will be higher.” 

Operating experience has made possible major improve 
ments in early attempts at frameless design, Mr. Fageol stated, 
adding that several new processes and materials are now be- 
ing developed which should result in even further advances 
in the future. These include refinement of projection weld 
ing processes. 

From the standpoint of safety, light weight and low cost, 
Mr. Fageol believes, the ideal design of an automobile would 
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consist of the fabrication of “what might be called a dual 
body shell, to which axles, motors and all other parts of the 
automobile would be attached by appropriate means and in 
which all semblance of a frame would have disappeared.” 
This dual body structure he described as “a complete interior 
body lining stamped out of very light gage steel and a com- 
plete outer body shell stamped out of very light gage steel, 
the interior shell being perhaps an inch smaller in overall 
dimensions than the exterior shell, these two shells being 
welded together by the new projected welding process which 
would leave no exterior scars, and then being attached to each 
other by the offsets in the stamping necessary for windows, 
doors, ventilators, etc.” 

About two years ago, Mr. Fageol said, he built as a hobby 
a small chassisless automobile with the engine mounted in 
the rear, the body of which was made up along the lines above 
described. ““We have hammered it over a lot of rough roads,” 
he stated, “and its absolute freedom from vibration, squeaks 
and groans has been a real joy.” 


Noise and Frames 
Chassis Session Topics 


Automobile noise problems were attacked from three dif- 
ferent angles and the effect on frame constructions of mod- 
ern car design trends were analyzed at the Monday chassis 
session at which R. N. Janeway was chairman. 

“Attacking the causes or parts that generate the noise” is 
the scientific method for quieting airplanes and automobiles 
—not sound deadening and insulation—said Stephen J. Zand, 
Sperry Gyroscope Co., Inc., in opening his paper, “Airplane 
Acoustics as Applied to Motor-Vehicles”. By such methods 
he told how the noise of the airplane has been reduced by 
45-50 decibels within four years. 

“To solve the noise problem all you need is a new name 
for a quiet body, around which to build an advertising cam- 
paign, he stated. For the name he suggested “Rectosonic”, 
meaning right sounding. Another recommendation was for 
a system of noise tolerances of certain parts, such as having 
the engine and transmission tested before assembly. 

Not loudness, not intensity, not frequency is the index of 
how badly a car sounds to a customer, but “acoustic an- 
noyance’’, said J. S. Parkinson, Johns Manville Research Lab- 
oratories, in his paper, “The Ear as a Noise Measuring In- 
strument’’. 

Since human ears differ as to what noises are annoying, 
and since the same pair of ears may differ from day to day, 
this index becomes a variable psychological factor, he ex- 
plained. Unnecessary squeaks and rattles may be more annoy- 
ing than the louder noise of the motor. 

In spite of the complexity of the problem a more sensitive 
and reliable instrument than the ear has been developed. In 
a demonstration of such an instrument, Mr. Parkinson showed 
how it is weighted for high frequency, loudness, irregularity 
of occurrence, and for time variations, in an attempt to indi- 
cate the amount of annoyance produced by the noise on the 
average customer. Yet the instrument is not subject to the 
variable results caused by human frailties. 

Each model of automobile must be subjected to individual 
study to obtain effective and practical results in the applica- 
tion of acoustical materials, stated G. R. Cunnington, 
Woodall Industries, Inc., in his paper, “The Practical Ap- 
plication of Acoustical Science and Materials in the Noise 
Treatment of Automobile Bodies.” 


Furthermore, no one sound-absorbing material will suffice 
to dampen, or reduce, all noises made by the car itself, its 
tires, or the wind, he warned. Each offending part must be 
analyzed with the aid of accurate instruments. Damping 
effect may sometimes be obtained simply by stiffening some 
vibrating part. With others a sound-deadening material is 
applied, either with or without attendant stiffening. 

The noise range of today’s cars is from 70 to go decibels 
according to Ernest J. Abbott, Physicists Research Co., in pre- 
pared discussion. Decibel systems must start at the same 
place for comparable results, he warned. He feels that sound- 
deadening material should reduce the noise 5 decibels to be 
worth while, and believes such a reduction seldom is possible. 
Streamlining, he speculated, might become very important 
from the standpoint of noise. 

Frequency of noise vibrations was underrated by Mr. 
Parkinson, according to R. F. Norris, C. F. Burgess Labora- 
tories, in prepared discussion. As an example he described 
the extreme annoyance of a musician when frequencies pro- 
duce discord. For making noise tests, he recommended that 
men be selected who are not familiar with the test cars. 

“We must build quieter roads for any real solution of the 
noise problem,” warned Sidney M. Cadwell, U. S. Rubber 
Products, Inc. 

Keeping that “new car feeling” of comfort and stability 
for a much longer time is now possible with stiffer chassis 
frames, according to D. W. Sherman, A. O. Smith Corp., 
in his paper, “The Chassis Frame.” 

The need for increased torsional stiffness without the weight 
penalty, he stated, has been intensified by larger tires, inde- 
pendent wheel suspensions, and higher speeds. 

“Four hundred seventy-five per cent increase in stiffness 
with a frame weighing less than a standard conventional 
frame, shows how well we are meeting this need,” he quoted 
from test data. 

Substitution of special symmetrical I-sections for the usual 
channels in the X-members was his reason for these sur- 
prising results. 

After 36 years’ development of the pressed-steel frame, 
P. M. Heldt, Automotive Industries, thought Mr. Sherman’s 
results indeed unusual and commendable. 


Lubricants Group 
Holds Intimate Talks 


Between a “crude” start and a “refined” ending, issues 
controversial, harmonious, and indifferent were handled with- 
out gloves in a spirited conference on lubricant problems that 
filled every available chair on Tuesday. Graham Edgar pre- 
sided. 

Owing to rigid censorship that barred all note-taking, what 
was said and by whom cannot be reported. It is permitted 
to state, however, that a wide range of subjects and policies 
were discussed, including need for improved quality; cylinder- 
wear, with methods for measuring it and the effect upon it 
of corrosion and additive agents; cooperation between the oil 
and automobile industries; need for new yardsticks for speci- 
fications; solvent extraction; sludging; and emulsification. 

Among the participants in discussion were W. S. James, 
Studebaker Corp., B. E. Sibley, Continental Oil Co., Neil 
MacCoull, The Texas Co., A. L. Beall, Wright Aeronautical 
Corp., T. B. Rendel, Shell Petroleum Corp., Arthur W. Pope, 
Waukesha Motor Co., Robert E. Wilkin, Standard Oil Co. 
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of Ind., C. M. Larson, Sinclair Refining Co., H. Wood, Rolls- 
Royce, Ltd., and others. 

To conclude the conference “The Effect of Detonation on 
Oil Consumption” was discussed by H. A. Everett, Pennsyl- 
vania State College, abstracting the paper by that name pre- 
pared by himself and J. J. Mikita, the Texas Co. He showed 
by curves that oil consumption increased considerably with 
detonation below 40-48 octane number and, above this range, 
it held to a constant value. 


Engine and Lubricants 
Problems Argued 


“Cylinder temperature can be too low or too high, but 
the high temperatures are the most destructive and difficult 
to control,” said Macy O. Teetor, The Perfect Circle Co., 
opening his paper “Cylinder Temperature” at the Engine 
session on Wednesday. A paper by A. L. Beall analyzing au- 
tomotive lubrication systems concluded this session at which 
E. H. Smith, SAE vice-president representing Passenger Car 
Activity, presided. 

“Cooling-water temperatures and fin temperatures of air- 
cooled engines are only slightly indicative of inside cylinder 
temperatures,’ Mr. Teetor stated. Experiments using thermo- 
couples in the cylinder walls backed this conclusion by show- 


Men From All Parts of the Country Were in 
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ing hot-spot temperatures over 500 deg. fahr.—several hun 
dred degrees above other points in the cylinder surface. In 
adequate cooling, he claimed, frequently caused hot-spots. 

These hot-spots, he concluded, with their temperature dif 
ferential cause terrific thermal distortion, with resultant 
scuffing. Surface temperatures above 400 deg. fahr. break 
down lubrication with attendant blowby that further in 
creases the temperature in a vicious circle. 

Tests on a water-cooled cylinder of sleeve construction, 
designed especially to eliminate distortion and _hot-spots, 
showed one-fifth the oil consumption as compared with a 
conventional cylinder. 

An even more significant result was that the cylinder tem 
perature of the special sleeve-type cylinder held virtually con 
stant as the speed was increased, Mr. Teetor pointed out. 

All pits on piston-rings are not necessarily caused by cor 
rosion, as contended by C. G. Williams in his paper: “Cyl 
inder Wear in Gasoline Engines,’ in the SAE Journat for 
May, 1936. Supported by photo-micrographs he claimed that 
some pits were caused by carbides being torn out of the rings. 

We are in for more scuffing, its seeming disappearance is 
just a “breathing spell”, replied Mr. Teetor in answer to a 
question ot J. P. Stewart. His reason was that hot-spots on 
cars now on the road will get hotter with time and the ten 
dency to drive them faster. 


“Tust as we seem to have overcome the difficulties of scuf 


Attendance 





(Upper left) George O. Pooley, Henry Dakin, 
Harley W. Drake and F. K. Glynn 


(Lower left) Alfred Reeves 
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S. James. K. L. Herrmann and 


(Upper right) W. 
R. W. Brown 


(Lower right) Henry J. E. Reid and Dr. George 
W. Lewis 
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The Champion—and His Leading Rivals 


4 


? 


A. T. Colwell (right) receives the cup for 
SAE 


the 1936 


J. H. MecDuffee, 


Golf Championship from who was runner- 


Robert F. Steeneck (left), chairman of the up 
Golf Committee 


“Sandy” Brown, who was third 


fing and distortion, engineers step up engine pressures and 
correspondingly increase temperatures, then we have to start 
all over again,’ explained Ralph R. Teetor. 

Several methods were recommended in answer to the re- 
quest of Robert E. Wilkin for an effective means of removing 
scale inside the cylinder top. Macy O. Teetor suggested an 
electronic method of exploding lime from cylinder walls; 
A. L. Clayden recommended that adding 4 oz. of special 
emulsifying oils to the cooling water was remarkably effec- 
tive. S. D. Heron told how he dissolved out the lime with 
2 per cent muriatic acid in the system. 

Considering the complications of cylinder-block castings, 
Austin M. Wolf expressed surprise that cylinder distortion 
did not cause more trouble. He also felt that machining cyl- 
inder bores while as hot as they are in service would relieve 
these difficulties somewhat. The sleeve-constructed cylinder he 
believed held considerable promise. 

“Toeing in” of piston rings, replied Macy O. Teetor in 
answer to the question of H. Wood, is caused by the original 
shape of the ring. With the correct shape and pressure char- 
acteristics, he continued, this trouble should not occur; if 
there is zero pressure at the points, the ring is worn out. 

The efficacy of a good radiator cleaning was brought out 
by Neil MacCoull. When tests showed a steady increase in 
antiknock requirements with mileage and other expedients 
had failed, this cleaning brought the octane rating back to 
its original value. 

Two diametrically opposed systems of lubrication—the 





splash circulating and the force-feed—that have persisted in 
the face of modern trends, were described by A. L. Beall, to 
open his paper: “A Brief Analysis of the Automotive Lubri- 
cation System”. 

Selecting temperature as the best means of comparison, he 
pointed out that there has been a greater effort to maintain 
lower lubricating temperatures in the aircraft engine than in 
the automobile engine. 

Positive cooling, used in aircraft engines, for example, re 
turns the oil to the engine at from 140 to 1g0 deg. fahr.; 
whereas the automobile pump, at least in summer, may re- 
ceive the lubricant at much higher temperatures and imme- 
diately return it to the engine. 

Mileage between drainings, he found, would be increased 
by the type of filter that removes acid impurities as well as 
non-filterable impurities. Larger oil reservoirs with thermo- 
static control of the amount of lubricant circulated through 
the engines, also were recommended. 

“Until the chemist gives us an indestructible oil of change- 
less viscosity, engineers must do all they can to maintain oil 
at a fairly uniform temperature”, he concluded. 

It is unfortunate that lubricants must be judged largely by 
guess, as is not the case with other materials that go into the 
automobile, said Daniel P. Barnard in written discussion. 
Especially is this so, he feels, when a variation of 10 to 12 
deg. fahr. in the temperature of the lubricant may have de- 
structive effects upon the entire engine. 

(Continued on page 41) 
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Salute! 


HIS most interesting of sum- 

mer meeting events was 
made possible by the hard work 
and unselfish service of the 
committee of prominent mem- 
bers who labored throughout a 
long, hot afternoon. To their 
efforts many owed several hours 
of instructive pleasure—and to 
them the Society owes its 


thanks. 


The Safety Driving Contest 
was devised and supervised by 
W. S. James. The tests were 
made in Studebaker Dictator 
sedans. 


The full quota of working 
committeemen included: 


W. S. James, chairman 


JosepH GESCHELIN 
ERNEST WOOLER 
Burton J. LEMON 
Austin M. WoLr 
JosepH A. ANGLADA 
Hersert Hoskinc 
Murray FAHNESTOCK 
Roy W. Brown 
HERBERT SHARLOCK 
Merrity C. Horine 
Peter M. Hevpt 
Kart M. Wise 

H. C. Dickinson 
Haroip F. BLANCHARD 
T. C. SmirH 

S. W. Sparrow 
Harowp S. WHITE 
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It Took a “Risk” to Win Safety Contest 


Page “Believe It or Not” Ripley—T. 
H. Risk was winner of the summer 
meeting safety driving contest! And he 
had a perfect score—covering the course 
in 3.5 min. without making an error. 
A. R. Kepler was runner-up, scoring 65 
points out of a possible 70 in 3.43 min. 
W. E. England also had a 65 score, but 
his greater elapsed time (4.35 min.) 
placed him third. 


And the ladies demonstrated their 
skill, too. Mrs. W. B. Wachtler took 
first prize with a score of 56 points, 
taking 7.31 min., and second pfize was 
awarded to Mrs. Curt Saurer, who made 
54 points in the fast time of 2.27 min. 
Another 54 was scored by Mrs. Murray 
Fahnestock, who missed second place 
because Mrs. Saurer took less time to 
cover the course. 


These results compare with an aver- 
age score of 45.83 for men and an 
average elapsed time of 4.05 min. The 
women’s average was 37.56 points and 
4.57 min. 


The pictures illustrate some of the 
tortures of the course. First the con- 
testant had to make a smooth start, 
shifting through all speeds up to and 
including high gear, then park between 
two cars without touching either, or the 
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curb. Next, dexterity had to be shown 
in avoiding three barrels placed at a 
turn in the road. Completing this the 
contestant had to park at an open curb 
before driving in a lane between posts 
to which cowbells were attached which 
rang loudly if but touched. The final 
test was to bring the car to a smooth 
stop on a strip of canvas at the finish 
line. 


With every error a judge rang a gong, 
giving the contest an air of a 
amateur night. 


radio 


Wives had a chance to crow in some 
instances—-for a few surpassed their hus- 
bands’ scores. 


The great enthusiasm shown at this 
event reflects the efforts of W. S. James 
who with his immediate assistants, S. 
W. Sparrow and Harold S. White in 
cooperation with the full committee, put 
so much time and effort in making it 
perfect in every detail. With S. S. 
Dickey broadcasting the results as each 
car passed the finish line there was not 
a dull moment for contestants or spec- 
tators from the time that the first car 
got under way until and 
dinner-time called a halt. A new event 
on the summer meeting program, its 
success exceeded all expectations. 


darkness 












































About S.A.E. Members: 








Lewis P. Kalb has been made vice-president 
in charge of manufacturing and engineering 
of Continental Motors Corp. He was general 
plant manager. Last year Mr. Kalb served as 
SAE vice-president representing passenger-car 
engineering. 


Karl H. Effmann, formerly junior engi- 
neer, United States Engineer's Office, Los 
Angeles, has joined the Perfect Circle Co., 
Hagerstown, Ind. 


E. L. Cord has resigned as chairman of 
the board of Aviation Corp. and has reassumed 
the presidency of Cord Corp. 


George L. Sexton, former vice-president 
and general manager of Bond Electric Corp., 
has recently organized the Long Hill Labora- 
tories, Long Hill, Conn. Mr. Sexton is president 
and general manager of the new company, 
which will manufacture a number of items in 
the automobile field. 


E. N. Klemgard has left the Martinez Re- 
finery of Sheli Oil Co. (Calif.) where he was 
successively lubrication technologist, compound- 


E. N. Klemgard 


Developing Lubricants 





ing plant chemist, motor laboratory manager, 
and technical assistant to the refinery manager. 
He is now giving his entire attention to de- 
velopment of automotive and industrial lubri- 
cating greases, particularly for manufacturers 
who do not have their own research and de- 
velopment departments. His laboratory is at 
Pullman, Wash. 


r. & Young has joined the Wilcox-Rich 
Corp., division of Eaton Manufacturing Co., as 
sales engineer. He was previously testing engi- 
neer with the International Motor Co., Plain- 
field, N. J. 


Ronald Douglas Speed has recently 
opened his own business at Capetown, South 
Africa. He was previously branch manager ot 
Robertson and Moss, Ltd., in the same city. 


S. J]. Cheney has affiliated with General 
Motors Truck Corp., Pontiac, Mich., as de- 
signer on engine parts. He was previously 
with Bendix Stromberg Carburetor Co. as re- 
search engineer on aircraft carburetors. 


Leslie R. Parkinson, former designer, en- 
gine installations, Lockheed Aircraft Corp., is 
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in the engineering department, power plant in- 
stallation, North American Aviation Corp., 
Inglewood, Calif. 


L. Ray 
Buckendale 
Becomes 
V.P. 


L. Ray Buckendale has been elected vice 
president in charge of engineering of the Tim 
ken-Detroit Axle Co. This appointment follows 
many years of service with this company as 
executive engineer. 

Mr. Buckendale has served as SAE vice-presi- 
dent representing the Truck, Bus and Railcar 
Activity, and has taken an active part in the 
affairs of the Society. 


Howard E. Coffin, chairman ot the board 
Southeastern Cottons, Inc., and an SAE Past 
President, addressed the New York Sales Execu 
tives Club cn June 15. Mr. Coftin has just 
been elected a director of Automotive Equip- 
ment, Inc., of New York. 


Frederick H. C. Rutschow is now em- 
ployed in the experimental department of the 
Atlas Imperial Diesel Co. of Oakland, Calif. 


He was formerly connected with the Slaughter, 


Russell Co., San Francisco. 


Louts R. Jones has been promoted to chiel 
engineer by the Auburn Automobile Co. Prio: 
to this advancement he was chassis engineer 





L. R. Jones 
Advanced 
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Karl Herrmann has retired as vice-presi 
dent and general manager of the Bantam Ball 
Bearing Co. Coming to Bantam in 1929, the 
company, under his direction, has increased its 
business to where it is now running ten times 
the average of the previous five years. The 
company is retaining Mr. Herrmann’s services 
as consulting engineer. 

Before coming to Bantam, Mr. Herrmann had 
over thirty years experience in engineering. Ap- 
proximately twenty years of this was with the 
Studebaker Corp., during the last six years 
ot which he acted as consulting engineer for 
that company. 


Alfred E. Ballin was recently made vice- 
president and general manager of the Okla 
homa Iron Works, Tulsa. 


George H. Freers has been named chief 
engineer in charge of all Pak-Age-Car activi 
ties at Stutz Motor Car Co. Mr. Freers is a 
former chief engineer of Marmon Motor Car 
Co. and has served in the engineering depart 


George 
Freers 
Puk-Age-Car 
Chief 





ments of the Packard Motor Car Co., Alden 
Sampson Truck Co., U. S. Motors and the 
Interstate Automobile Co 


George ]. Campbell has been promoted 
to fleet sales manager for the Johns-Manville 
automotive commodities department. He will 
also have virtually complete charge of the met 
chandising phase of the safety school division. 


Robert Earl Ray, formerly designer wit! 
the Douglas Aircraft Co., has joined Arro 
Lights Inc., Hollywood, Calif., as designer and 
general engineer. 


SAE Members’ Sayings 
of the Month 


@ “Because of the highly competitive stat 
of the automobile industry we have com 
to such a position where no automobil« 
manufacturer dares to pioneer a_radica 
improvement in cars.”-—Charles H. Bohn 


@ “If you think of standardization a 
the best that you know today, but which 
is to be improved tomorrow—you get 
somewhere.” Henry Ford. 

@ “It is only recently that engineering 
schools have come to realize that the suc 

cessful technician must know a good many 
other things besides engineering.”’—Her 

bert Hosking (at a meeting of Eastern In 

dustrial Advertisers). 

@ “To fly the oceans with any assurance 
of safety and regularity requires, even 
when we take advantage of all the islands 
along the way, the ability to fly almost 
3000 miles in calm air, or 2000 against 
a good strong wind.”’—E. P. Warner (in a 
syndicated article). 

















Anker K. Antonsen has resigned as chiet 
designer at the Fairbanks, Morse & Co. plant 
at Beloit, Wis. 


Ralph K. Super has been appointed chief 


engineer of Linderman Devices, Inc., New- 


R. K. Super 
Assumes Neu 
Post 





burgh, N. Y. 
years Mr. Super has been in charge of the de- 
velopment and application of all brake equip 


For the past six and a halt 


ment to trucks, buses and fire 


International Motor Co. 


apparatus at 


Roy Fruehauf has been promoted to vice- 
president and assistant director of sales by the 
Fruchaut Trailer Co. He 
manager. 


C. Lincoln 


Edwin 


has been regional 


Christensen is now with ]. 
New York. He was 
Automobile Tiade 


Tanenbaum, Inc., 
formerly technical editor, 
Journal, Philadelphia. 


HH. Zenger, formerly general manager, 
Portland, Ore., is now afhliated 
with the Geo. Faulkner Co. of the same city. 


Maj. Mark V. Brunson, Quartermastet 
(Motors), U. S. Army, who has re- 
cently completed a course at the Command and 
General Staff School, Fort Leavenworth, Kan., 
has been ordered by the War Department to 
tuke a two month refresher course in 
tive electricity at the Electrical 
Chicago. At the this 


Stevens Corp., 


Corps 


automo- 
School, 


cours¢ 


Coyne 
completion of 


Major Brunson will take a course of instruction 
in highway transport, automotive electricity, 
factory management, and highway trafhic con 


trol at the University of Michigan. 


Stewart S. Tresilian is now in the design 
department of Lagonda Motors, Staines, Mid- 
dlesex, England. He was previously aeroplane 
engineer with Rolls-Royce, Ltd. 


Dr. Giovanni P. Casiraghi is chief engi- 
neer of Piaggio & C., Finale Ligure, Italy, 
manutacturers of aircraft. He was formerly 
chief, structural department, Waco Aircraft Co., 
Troy, Ohio, and has previously been afhliated 
with the American Aeronautical Corp., Rine- 


hart-Whelan Co., Spartan Aircraft Co. and 
the Fokker Corp. of America. 
Curtis L. Bates, former director of the 


aeronautical engineering department, Lawrence 
Institute of Technology, 1s now affliated with 
the Douglas Aircraft Co., Santa Monica, Calif. 


Charles F. Kettering has been named a 
member of the committee which will annually 
select the men and women to 
Edison grants from the Thomas Alva Edison 
Foundation, for the furthering of their scientific 
education. 


100 receive 


Col. Edgar S. Gorrell, president of the 


Air Transport Association of America, urged a 








.... At Home and Abroad 








more definite 


government policy for the air 
transport industry when addressing the Na- 
uional Conference on ‘Transportation at the 
Massachusetts Institute of Technology, June 8. 
The conference was one of the alumni 
activities in connection with M. I. T.’ 


commencement, 


day 
s annual 


a Boyd, head of fuel section, General 
Motors research division, has just been 
made chairman of the American Standards As- 
sociation committee studying specifications and 
tests tor gasoline. 


Corp. 


Herbert Hosking, editor of Automotive 
Industries, Philadelphia, was elected honorary 
vice-president of the American Institute of 
Graphic Arts at the annual meeting of the IJnsti- 
tute, May 20. 

Clayton B. Seymour has joined Bendix 


Products Corp., Carburetor Di 
He was previously doing governor de- 
velopment work with Hoof Products Co., 


Chicago. 


Stromberg 
vision. 


John i. Liggett, formerly engineer with 
John Deere Tractor Co., is now at the Spring- 
field, Ill., plant of Allis Chalmers Manufactur- 
ing Co 


N. a Miano, former manager of the petro- 
leum meter department, National Meter Co., 
Brooklyn, N. Y., recently affliated with Ralph 
N. Brodie Co., Inc., Oakland, Calif., as sales 
engineer. 

C. W. Spicer, vice-president, Spicer Manu- 
facturing Corp., was recently elected a member 


of the executive committee of the mechanical 
standards committee of the American Standards 


C. W. Spicer 
Represents S.A.E. 





SAE on 
with 


the 
Austin 


the 
committee, 


Association. He _ represents 
mechanical standards 
M. Wolf as alternate. 





Robert Jardine 


Robert Jardine, chief engineer of the Wilcox- 


Rich Corp., and considered one of the best 
informed men on internal combustion engine 
valves, died suddenly of heart trouble, June 12, 








Robert Jardine 


while aboard a 


steamer bound for Cleveland. 
Long identified with the automotive industry, 


Mr. Jardine had been a member of the SAI 
since IgI0. 

He first entered the automotive industry 
with the manufacturers of the Dedion Motor 


Tricycle in 1899. The following year he went 


to France, where he was afhliated with the 
Clement Co., manufacturers of Panhard and 
Levassor automobiles. He later was works 


manager 
ot Paris. 


of the European Electric Vehicle Co. 
Returning to the United States in 
1903 he served successively as chief engineer of 
the Berg Automobile Co., The Federal Manu- 


facturing Co., the Royal Tourist Car Co., 
the Jeffery Co. (now Nash). 

In 1913 Mr. Jardine became a _ consulting 
engineer for the Mitchell Motor Car Co. The 
next year he joined the Rich Tool Co. of Chi- 
cago. This company later merged to become 
the Wilcox-Rich Corp., at which time Mr. 
Jardine was made chief engineer, which posi- 
tion he held at the time of his death. 

Surviving him are his wife, 
three and three brothers. 
brothers, Frank and Charles, are 
Mr. Jardine born in 
1876. 

His picture, shown here, was taken at the 
SAE Summer Meeting a few days before his 
death. 


and 


mother, 

Two of his 
SAE members. 
Cleveland, Ohio, in 


son, 
sisters 


was 


Horace L. Hirschler 


Horace L. Hirschler, past-chairman of the 
Northern California Section and one of the 
Section’s oldest members, died at his home 


in San Francisco, Calif., May 24, following an 
illness of nearly two years. For the past seven 
years Mr. Hirschler was engaged as a consulting 
mechanical and automotive engineer 
Francisco, 

Before entering the field as a consultant he 
was for ten years affliated with the Horace 
Remote Control Co. as chief engineer and man- 
ager. Mr. Hirschler graduated from the Cali- 
fornia School of Mechanical Arts, University 
of California, and during the World War was 
an officer in the United States Marine Corps. 

Mr. Hirschler was elected a member of the 
SAE in 1925. He was also affiliated with the 
American Society of Mechanical Engineers, the 
American Society for Metals and the California 
Camera Club. 

Surviving him are his mother, two sisters 
and a brother. Mr. Hirschler was 44 years of age. 


in San 
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SAE Men Attend 
N.A.C.A. Conference 


Many members of the SAE were among those 
who journeyed to the Langley Memorial Aero- 
nautical Laboratory, Langley Field, Va., to at- 
tend the eleventh annual aircraft engineering 
research conference of the National Advisory 
Committee for Aeronautics, May 20 and May 22. 

Inspection of the propeller-research tunnel, 
8-ft. high-speed tunnel, free-spinning tunnel, 
N.A.C.A. tank, N.A.C.A. hangar, engine labo- 
ratory, variable-density wind tunnel and _ the 
atmospheric wind tunnel preceded  confer- 
ences on flying and handling characteristics, 
aerodynamic efficiency and interference, aero- 
dynamic consideration of cowling and cooling, 
powerplant consideration of cowling and cool- 
ing, aircraft-engine research, seaplanes and auto- 
giro. 

SAE members conducting conferences in- 
cluded E. P. Warner, Dr. George W. Lewis, 
Henry J. E. Reid, Dr. H. C. Dickinson and 
J. W. Crowley. 


Says Public Gets Bunk 
7. 4 J 
Regarding Aviation 
@ Northwest 

Lifting the glorifying haze which surrounds 
the aviation industry, C. N. Monteith, execu- 
tive vice-president of the Boeing Aircraft Co.. 
gave a straight-from-the-shoulder talk to 60 
members and guests of the Northwest Section 
in Seattle, May 22. He chose for his subject, 
“This Airplane Business—What We Have and 
What We Lack”, which he explained is the 
title of a book by E. W. Dichman, published in 
1929 to debunk aviation. Although this book 
fell short of its goal because it was not widely 
enough read by investors, the depression which 
followed shortly did debunk aviation, he added. 
However, we are still faced with much bunk 
about it, Mr. Monteith noted, stating that most 
of it is fed to the public in advertising and 
publicity. He declared that the glorification of 
the pilot disguises those who are really in the 
business and that advertising claims for planes 
are often misleading. Claims for one plane 
stated that it was capable of carrying 18 pas- 
sengers, certain large quantities of mail and 
baggage, and of cruising 1200 miles. That 
plane could do all of these things, he said, but 
not at the same time. The speaker also re- 
marked that the aviation industry stands on 
its own legs, but that the expectation of mak- 
ing much money in this field is a delusion. 

Flying by individuals will never become as 
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common as automobiling, Mr. Monteith stated. 
The motor car cannot be made foolproot, and 
it operates in but two dimensions whereas the 
airplane adds to the complexities by operating 
in three, he added. Noting that the present- 
day airplane has not changed much from the 
day of the Wright brothers’ experiment the 
speaker hopes for sound thought on the matter 
of obtaining simpler operation. Landing must 
be made easier and the sharp drop-off in a 
stall must be corrected. Spin-proof planes have 
been accomplished, he said, and with improve- 
ments he sees rather rosy prospects for the 
privately-owned plane. 

So far as the large transport planes are con- 
cerned Mr. Monteith believes that the designers 
are ahead of the procession. Any size of plane 
is possible, but what we lack are large enough 
engines, he said, stating that a 2000-hp. engine 
could be utilized right now, and yet not one 
is available, not even laid out on paper. He 
further remarked that metallurgists need spur- 
ring in developing magnesium and other mate- 





rials. Braking difficulties limit the size of 
landplanes, but as seaplanes are outside these 
limitations they have progressed further in size. 
Planes are becoming larger all the time. Changes 
in design, materials and powerplants are needed 
and are being made, but predictions are im 
possible, Mr. Monteith said in concluding his 


talk. 


Prizes Awarded to 


Paper Contest Winners 


@ Oregon State 
A teature of the Engineers’ Day banquet 
at the Oregon State College, May 16, was the 
awarding of prizes to winners of the SAI 
student paper contest, sponsored by the Oregon 
Section. “Strength Tests of Model Monocoque 
Fuselages in Torsion, Bending and Combined 
Loading”, is the title of the first-prize-winning 
paper submitted by Jack A. Gibbs. It is inter- 
esting to note that this paper also won for 
Mr. Gibbs the National Boeing Contest fo: 
1936. Perry W. Pratt won the second SAE prize 
with his paper “Fuel Economy and the Truck 
Owner”. Robert W. Beal’s paper, “Crankcase 
Oil Temperature Control”, received third prize. 
Other prize winners were Dick Wagner and 
Alexander Bedford. 


Paper on Diesels 


Creates Discussion 


@ Pittsburgh 

“Operation and Engineering Problems ot the 
Injection Engine’, a paper by T. R. Kelley, 
Diesel field engineer, Waukesha Motor Co., 
read by him before 125 members and guests 
of the Pittsburgh Section, May 21, brought 
forth considerable discussion. The meeting was 
preceded by a dinner at which 57 were present. 


“The SAG Slroller Observed eece 


HERE is no such thing as an SAE horsepower rating 
LL .... and there never was.....an NACC rating, 
Yes; but an SAE rating, No! ..... Governor Merriam of 
California has accepted a place on the Honorary Advisory Com- 
mittee for the SAE National Aircraft Production Meeting in 


Los Angeles, Oct. 15-17... 


. . Past-President Henry W. 


Alden is at home convalescing steadily from his serious machin- 


ery accident of last January . 


. . - - Buick chief, Harlow H. 


Curtice, has been made an honorary Texas Ranger..... 


Mrs. C. F. Kettering gave an organ recital on the Kettering 
yacht “Olive K” following the Goudard dinner June 10 ..... 
Among those who took the birdman route to the White Sulphur 
meeting were J. H. Doolittle, Maj. E. E. Aldrin, Lieut. Frank D. 
Klein, Mr. and Mrs. J. G. Vincent, Mr. and Mrs. W. R. Griswold 
and J. H. McDuffee ..... Pittsburgh Section at its May 
meeting presented its retiring chairman F. W. Heisley with 
three puppies labeled “S’”, “A” and “E”’. 
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NEWS OF THE SOCIETY 





M. Maurice Goudard (center) is honored at SAE dinner. Charles F. Kettering 
(left) and President Ralph R. Teetor (right) were among the speakers 


“Tax Collector Chief Engineer 
Of French Automotive Industry” 


In France the tax collector has been chief en- 
gineer of the automotive industry, M. Maurice 
Goudard, president of the Société des Ingénieurs 
de l’Automobile, 
honor given by 


told guests at a dinner in his 
the SAE in Detroit, June tro. 
He was welcomed on behalf of the Detroit 
Section by Chairman Vincent P. Rumely, and 
on behalf of the Society by President Ralph R. 


Teetor who introduced M. Goudard as “a 
great man from a great country.’ Charles F. 
Kettering, past-president of the Society, re- 


sponding to M. Goudard, said that we are on 
the brink of an engineering renaissance in 
which there will be no tariff on ideas. 

Displacement taxes, M. Goudard said, have 
held up advancement in 
recently been removed. 
are on fuel, real development of the engine is 
possible, he added. 

M. Goudard traced France’s loss of automo- 
tive supremacy to the World War period when, 
for six years, there was no automotive develop- 
ment in France. During those years develop- 
ment in America continued. 

Alcohol as fuel 1s 
it leads to 
starting. 


France. These have 
Now that all the taxes 


troublesome, he said, as 

vapor lock, and _ hard 
He pointed to other handicaps hinder- 
ing automotive development in France, such as 
the limited market, availability of raw 
materials and the tax burden levied on manu- 
facturers. 

Since 
wheel 
wheels, 


corrosion, 
poor 


France has launched four- 
brakes, independent springing, disc 
hydraulic shock absorbers, and front 
wheel drive, M. Goudard said in pointing to 
French contributions to the world’s supply of 
automotive knowledge. 

France is getting out of the track of Ameri- 
can cars, and is developing a product that will 
appeal to a market that America cannot touch 
M. Goudard stated in speaking of the “‘Automo- 


the war 


bile S.I.A.”" This is being developed as a 
result of a contest sponsored by the French 
Society for a small two-seated passenger car, 
running 40 miles per gallon of fuel, having 


a maximum speed of 50 m.p.h., and costing $20 
per month for operation, maintenance and 
amortization. More than 100 designs have 
been submitted. This contest has been widely 
publicized in the newspapers and other pub- 
lications. As a result France is becoming small- 
car minded, and cars are being produced along 
these lines 


Mr. Kettering, in answer to M. Goudard said 


that taxation and demand for fuel economy 
will provide American automotive engineers 
with increasingly important problems. He 


noted that the people of 
automobiles, not 
because, for some 
to want them. 

Continuing, Mr. Kettering said, “If we could 
teach industrialists in general what we of the 
automotive industry have learned; that is, if 
we could get wider acceptance of the fact that 
we cannot stop at any one point of technical 
progress, we would much to hasten the 
technical renaissance which, I have no doubt, 
will grow out of the automotive industry and 
which, I firmly believe, lies in the immediate 
future, not only for the United States, but for 
the entire civilized world.” 

M. Goudard, whom the French Government 
recently elevated to the rank of commander of 
the Legion of Honor, came to Detroit after an 
extended stay in Japan, where he conferred 
with that nation’s automotive engineers and in- 
dustrialists. He will the 


the United States buy 
they them but 
strange they seem 


because need 


reason, 


do 


spend a month in 


Just Before the 
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United States to study automotive develop- 
ments here and to exchange views on European 
automotive aspects before returning to France. 

After the dinner Mr. and Mrs. Kettering en 
tertained the automotive engineers aboard the 
yacht, the Olive K. 

Guests at the dinner included representatives 
of the S.A.E. Council, and its Sections, past- 
presidents of the Society and prominent mem- 
bers of the industry. 


New Student Branch 
At Purdue University 


An SAE Student Branch, starting with 32 
members, has been installed at Purdue Uni- 


versity. Nine of these men are rated as distin- 
guished students. The Council officially ap- 
proved the new Branch at its meeting on 
June 5. 

The Branch is a natural outcome of the 


growing interest in automotive engineering 
among a group of Purdue students during the 
last few years. Last December this group, 
under the leadership of Associate Professor of 
Automotive Engineering, H. M. Jacklin, spon- 
sored an automobile show which drew an at 
tendance of At the banquet held in 
connection with that show, Past-President Wil 
liam B. Stout was the guest speaker. This same 
group has sponsored several inspection trips, 
one to the Chicago Automobile Show last No 
vember and more recently trips to the Perfect 
Circle Co. and to the Delco-Remy plant and 
other nearby factories. 

Recently, memberships in the SAE were 
awarded to two students as prizes for outstand- 
ing papers on automotive subjects. Harmon W. 
Arnold, a sophomore in chemical engineering, 
was the winner among sophomore contestants 
with his paper on “Essentials of the Modern 
Motor Car,” and W. Herbert Smith, among the 
freshmen with his paper “Design and Construc- 
tion of the Lincoln-Zephyr.” 

A major share of the credit for stimulation 
among Purdue students of practical interest in 
automotive engineering in general and in the 
SAE in particular is due to Professor Jacklin, 
who has been a member of the Society since 
1920 and has been active in its national work 
as well as in the Indiana Section. At the 
Summer Meeting just closed, Professor Jacklin 
read a paper of outstanding merit on “Human 
Reactions to Vibration,” based on a 
tests which he has made recently. 

(Continued on page 46) 
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Mr. Stryker conferred with President Teetor 
about plans for this epoch making meeting 
when Mr. Teetor visited Los Angeles in April. 
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A poster similar to the above, displayed prominently during the Summer—— 
Meeting at White Sulphur Springs, marked the first public announcement 
of this unique meeting. 
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Future Cars Session 
Sunday, May 31 


The Future Car—What and When?—Walter T. Fish- 
leigh and Clarence T. Fishleigh, consulting engineers. 


STRAIGHT-FROM-THE-SHOULDER analysis of those features of 
chassis and body that are in contemplation generally in the industry 
and practicable for embodiment with worthwhile advantages in auto- 
mobiles of the next two, five and ten years. 
Three engineers collaborated with the authors to assure a thoroughly 
practical value to the analyses and conclusions. 


Human Reactions to Vibration—H. M. Jacklin, pro- 
fessor of automotive engineering, Purdue University. 


RESENTING the analysis of several thousand observations of the 

reactions of humans to vibration when sitting on a controlled vibrat- 
ing seat or platform and in moving vehicles. Physical reactions are 
carefully defined as a result of many experiments under controlled con- 
ditions. 

The perfection of a three-directional wave-recording accelerometer is 
described. Its use in determining vibration conditions when the defined 
physical reactions occur is displayed. 

The relative effects of vibration in three directions on hard and 
upholstered seats are disclosed together with suggested instrumentation 
with the accelerometer. The rating of vehicles of transportation by a 
comfort scale is easily accomplished by the use of the accelerometer. 


Chassis Session 
Monday, June 1 


The Chassis Frame—D. W. Sherman, director of engi- 
neering, A. O. Smith Corp. 


LONG with larger tires, independent wheel suspensions, higher 

speeds, and the dynamic and vibrational problems associated with 
these innovations, came the need for chassis frames having a high resis- 
tance to torsional movements. The X-member-type frame has been the 
most generally adopted means for obtaining increases in this direction. 
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However, the past few years have seen the need for torsional rigidity 
in the chassis frame to be intensified. Although considerable gains have 
been made, in general, these gains have been accomplished not by major 
improvements in the design of the structure but by the addition of mate- 
rial. Consequently, the weight of the chassis frame has become a serious 
problem, so much so that in many cases special heavy frames are being 
used for the open-body types where the need for a stiff frame is acute. 
_ The purpose of this paper is to present certain experimental data point- 
ing the way towards greatly increased chassis-frame stiffness without the 
weight penalty heretofore associated with such increases. As an example: 

In a standard 1935 car, a closed model having a steel top and a trunk, 
the torsional-resistance value approximated 10,000 ft. Ib. torque to twist 
the structure through an angularity of 1 deg. The chassis frame's resis- 
tance alone (the frame being a conventional X-member type weighing 
265 lb.) equaled 1,700 ft. lb. For the same weight it has been possible 
to replace the standard frame with one having, by itself, a torsional 
resistance equivalent to the stiffness of the complete standard car. 


The Ear as a Noise-Measuring Instrument—John S. 
Parkinson, acoustical engineer, Johns-Manville Re- 
search Laboratories. 


F all problems involving noise measurement, the human ear is the 

final judge and the court of last resort. In most situations, as in 
the case of the motor-car buyer, it is the untrained ear of the average 
customer that ultimately passes judgment. Likewise in all instrument 
calibration, it is necessary in the final analysis to depend upon the ear 
as a basis. 

For this reason the measurement of noise must be so conducted that 
results and predictions will agree with ear judgments. A discussion is 
given of the various characteristics of noise that the ear recognizes, 
that is, loudness, pitch, quality, and discomfort or annoyance. The 
physical quantities corresponding to these psychological characteristics 
are discussed, and also methods of converting from one set of quan- 
tities to the other. 

The experimentally established relationships between pitch, loudness, 
and annoyance are given. A recent series of tests, relating the internal 
resistance of panel damping treatments to their effectiveness as judged by 
ear, is reported. 

A brief discussion of the technique of noise measurement is given, 


with special emphasis upon instruments and instrumental methods suit- 
able to coincide with ear judgments. 
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The Practical Application of Acoustical Science and 
Materials in the Noise Treatment of Automobile 
Bodies—George R. Cunnington, Woodall Industries, 
Inc. 


7 noise problem in the automobile body is complex and encom- 

passing due to the fact that no single angle of attack is either com- 

plete or by itself sufficient to produce the desired results. Such results 
must be in the final analysis appreciable to the passenger's ear. 

For practical purposes and to mect the requirements of the industry, 
the problem has been divided into two parts: 

(a) To secure better results or greater improvements, for the same cost 
or less, by finding the best materials suitable in the general body- 
insulation practices of today. 

(b) To secure as complete and well-balanced a job, involving a broader 
application of materials found to be most practical and economical, 
or to develop unusual products possessing unusual properties and 
larger capacities to function properly under given conditions. 

The instruments and very thorough method used are just means to 
an end, as in other ficlds of research or experimentations in which so 
many here have played a part. Or we may say that he who rides and 
hears, may also ride and see what he hears, and what we see can 
readily be recorded accurately. 


Airplane Acoustics as Applied to Motor Vehicles— 
Stephen J. Zand, Sperry Gyroscope Co., Inc. 


be: noise of an untreated and ordinarily constructed airplane is 
about 110 decibels. The same type of airplane can be brought down 
to 65-70 decibels or to a noise level of today’s automobile at 60 m.p.h. 
This reduction cannot be accomplished by the purchase of soundproofing 
materials alone-—a large amount of work is necessary to make the 
structure such as to be most receptive for acoustical treatments. 

Deep understanding of certain basic acoustical facts—and of certain 
radical conceptions in the design of windows, doors, floors, engine 
supports, and dashboards —is necessary to bring about quiet automotive 
transportation. 

The same logical train of thought that made quiet air travel possible 
can be, and should be, applied in the design of a modern vehicle. 





Safety Session 
Monday, June 1 


Safety in Motor-Vehicle Operations and Maintenance 
—J.M. Orr, general manager, Equitable Auto Co. with 
the collaboration of L. V. Newton, automotive engi- 
neer, Byllesby Engineering and Management Corp. 


ROGRESS that has been made in the study of industrial accidents 

covering factors that are involved in accident prevention in the 
operation of small cars and trucks and auxiliary equipment, is discussed 
in this paper. 

The paper also deals with the driver viewpoint, giving statistical data 
and methods for determining responsibility, driver qualifications, and 
the like. 

The problem also is approached from the viewpoint of safety as 
affected by vehicle design, operation (without respect to the driver), 
and maintenance. 

In collaboration with Mr. Orr, Mr. Newton discusses the problem 
from the points of view of traffic direction, educational campaigns, 
driving practices and highway conditions. He touches on the right types 
of advertising propaganda and vehicle design factors; he also gives 
interesting statistical data resulting from vehicular inspections in va- 
rious States. 


Regulation Session 
Monday, June 1 


How State Regulation Has Affected Motor-Truck De- 
sign Developments—George T. Hook, editor, Commer- 
cial Car Journal. 


Ts purpose of the paper is to show in what ways governmental 
interference has influenced designers and deflected motor-truck de- 
sign from the line of development which it would normally have taken 
under “the free play of economic forces.” 
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It is intended to show that the interest of all concerned would be 
better served by an engineering approach to motor-truck regulation 
rather than a political approach. 

Also that, had regulation been more intelligent and better coordinated 
as between states, commerce today would have at its disposal better 
vehicles, which could be more easily and economically operated at no 
penalty with respect to safety or the welfare of other highway users. 

The conclusions are based upon evidence collected from engineers en- 
gaged in the development and use of highway transportation equipment. 


Economics of Streamlining in Heavy Transportation— 
Lowell H. Brown, president, Jaray Streamline Corp. 
of America. 


| dgoresig developments in wind-tunnel tests of streamlined forms, in 
which factors heretofore neglected have been explored and evalu- 
ated, are reviewed in this paper, together with mathematical considera- 
tions of both an engineering and economic nature. 

The author draws some highly interesting conclusions respecting the 
outlook for economic benefit to be gained by the streamlining of heavy 
vehicles, such as trucks, buses, and railway equipment. Actual results 
secured from streamline railway equipment are submitted. 





Fuel Characteristics Session 
Tuesday, June 2 


The Development and Application of the Cathode-Ray 
Engine Indicator—E. M. Dodds, Anglo-American Oil 
Co. 


HE paper describes a number of applications of the cathode-ray 

tube to the solution of engine problems, such as indication of pres- 
sures in the cylinder and in Diesel fuel lines; mechanical vibration of 
moving parts; torsional oscillations of shafts; whip of shafts; and time 
of arrival and duration of flame at any point in the cylinder-head. The 
different technique involved when hard-vacuum cathode-ray tubes are 
used instead of the gas-filled variety, is also indicated. 

An outline is given of some of the work rendered possible by its aid. 
This includes observations on the nature of the octane scale in so far 
as its relation to combustion pressure is concerned. A contribution is 
made to the theory of the mechanism of Diesel knock intensity together 
with some information on improving the power output and cleanliness 
of running of a C.F.R.-Pope Diesel engine. 

It also is shown how different blending agents in a fuel affect the 
combustion rate after ignition has occurred, and some general conclu- 
sions are drawn with regard to detonation in petrol engines. 


A Vapor-Lock Chart for the Correlation of Car and 
Fuel Vapor-Locking Characteristics—E. M. Barber and 
B. A. Kulason, The Texas Co. 


[™ is the purpose of this paper to present a chart by means of which 
the vapor-locking characteristics of a gasoline (represented by a 
curve showing the quantity of vapor formed as a function of the 
temperature) can be estimated with moderate accuracy for gasolines 
in the current commercial distillation ranges from the conventional 
Reid vapor pressure and A.S.T.M. distillation tests on the gasoline. 

Interpretation and consolidation of car data are facilitated by means 
of the chart and, in this respect, vapor-lock test data are given for 
eight 1934, eleven 1935, and several 1936 model cars. 

The use of the chart and car data is illustrated by a group of sample 
problems which are specially designed to show the degree of assurance 
that may be placed on the use of either Reid vapor pressure or A.S.T.M. 
10 per cent point alone as a criterion of vapor lock. 

The problem of evaporation losses from the fuel system, which can 
be roughly treated by means of the chart, is also discussed briefly. 

Finally, the application of the chart to the proposed test methods of 
the C.F.R. and A.P.I. Committees is indicated. 


Sapphire and Other New Combustion-Window Mate- 
rials—George Calingaert and S. D. Heron, Ethyl Gaso- 
line Corp., and Ralph Stair, National Bureau of Stand- 
ards. 


STUDY has been made of materials available and suitable for the 

construction of transparent windows employed for observation in- 
side the combustion-chamber. Materials that can be used include quartz, 
spinel, sapphire, periclase, and fluorite. 
































1936 SUMMER MEETING PAPERS IN DIGEST 


The transparency of these materials in the infra-red region increases 
in the order just mentioned. Mechanical strength varies greatly, being 
highest for sapphire and lowest for fluorite. 

Resistance to the chemical action of the combustion products varies 
widely. Sapphire is not attacked by any products of combustion, includ- 
ing the lead oxide present when leaded fuels are used. 

The choice of a suitable material for a given investigation will be 
based on a judicious balance of the four chief characteristics: mechanical 
resistance, chemical resistance, transparency, and cost. 


The Thermodynamic Properties of the Working Fluid 
in Internal-Combustion Engines—R. L. Hershey, J. E. 
Eberhardt, and H. C. Hottel, Massachusetts Institute of 
Technology. 


HE thermodynamic analysis of an internal-combustion engine, even 

in the idealized case, is in general more complex than a similar 
analysis of an engine cycle in which the fluid undergoes no chemical 
change. It is the purpose of this paper to show that, despite the inherent 
complexity of the problem, an exact solution by graphical methods is 
possible, and the method is very similar in nature to those used in 
connection with the Mollier diagram for steam. 

Two types of charts are presented, one descriptive of the thermo- 
dynamic properties of the air-fuel mixture (and residual products of 
combustion) before combustion, the other descriptive of the properties 
of the equilibrium mixture after combustion. Full allowance is made 
for the variation of specific heats with tenfperature and for the complex 
dissociation at the high temperatures attained after combustion. All 
calculations are based on the most recent basic thermodynamic data 
available in the literature. 

The use of the charts is illustrated with numerical examples of the 
calculation of the performance of various ideal engine cycles, including 
unthrottied, throttled, supercharged, variable-cutoff, compression-ignition, 
and gas turbines. In addition, the effects of different operating variables 
upon performance, calculated by the described technique, are shown 
graphically. 


Slow-Motion Pictures of Knocking and Non-Knocking 
Engine Explosions as Recorded with a New High- 
Speed Camera—Lloyd Withrow and Gerald M. Rass- 
weiler, Research Laboratories Section, General Motors 
Corp. 


REVIOUS studies of flame propagation in a gasoline engine have 

suffered from the handicap that only a partial view of the combustion 
space was obtained. This disadvantage has now been overcome by covering 
the whole top of a single-cylinder ell-head engine with a quartz plate so 
that an unobstructed view of the combustion chamber is allowed. 

To record, at known intervals, the progress and shape of the flame 
fronts a special camera has been built which photographs 30 individual 
pictures of a single explosion. Simultaneously, a pressure-time card is 
recorded. The interval between pictures is 2.4 crankshaft degrees; con- 
sequently, 5000 pictures per sec. are photographed at an engine speed 
of 2000 r.p.m. 

These photographs may be studied individually or projected as “slow- 
motion” movies which show the ignition spark, the spread of the flame 
through the charge, and the gas movements behind the flames. 

Pictures of non-knocking and knocking explosions are presented. The 
latter reveal in a most striking manner the occurrence of spontaneous 
ignition in sections of the charge well ahead of, and completely sep- 
arated from, the advancing flame front. 


Photo-Electric Combustion Analysis—R. A. Rose, G. 
C. Wilson, and R. R. Benedict, College of Engineering, 
University of Wisconsin. 


OLUTION of the problem of igniting and burning the fuel in the 
high-speed Diesel engine profoundly affects its development, ac- 
cording to the authors. 

This paper describes the photo-clectric set-up selected to indicate 
the behavior of the fuel in the combustion-chamber because of its 
high speed, its intensity, its zero time lag, and its freedom from in- 
ertia effects. 

A magnetic-type oscillograph for recording the impulses, a cantilever- 
spring indicator for picking up the pressure impulse, and an ampli- 
fier between the photo-cell and the oscillograph, comprise the principal 
parts of this instrumentation, as applied to a single-cylinder test engine. 
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Results of tests with a three-beam vibrator-type oscillograph are 
given with oscillograms for different fuels, loads, and injection angles. 

Other tests are described using a cathode-ray oscillograph and a high- 
speed camera. ’ 

This high-speed indicating system, recording three simultaneous im- 
pulses, furnishes the means for studying a variety of combustion prob- 
lems in both Otto- and Diesel-cycle engines. 

Twenty-four varied Diesel fuels will be studied in both the present 
test engine and in a commercial high-speed unit in the summer of 
1936. 


Bodies Session 
Tuesday, June 2 


Body Designing Procedure—George J. Mercer, con- 
sulting body engineer. 


Je Wotureoe of body engineering is recalled with the traditional prac- 
tices of the profession and the difficulty of obtaining information and 
instruction. Relations and locations of side-sweep, turn-under sweep, and 
belt line are discussed; definite suggestions are made and design pro- 
cedure outlined. 

How the first visual impression or “eye appeal” of a new design 
affects public acceptance is emphasized, and the special influence of this 
factor upon women is pointed out. 

Responses from three authorities in body design to a twelve-point 
questionnaire on debatable policies and principles give an indication of 
modern body-design trends and practice. 


Safety Trends in Body Design Through Chassisless 
Construction—F. R. Fageol, president, Twin Coach Co. 


HE successful development of the chassisless motorcoach and _ its 
relation to safety, weight reduction and automotive design is dis- 
cussed by the author. 

Pioneer design of this type back in 1927, after encountering various 
difficulties with conventional frames, followed by successive improve- 
ments in design, resulting in the highly developed unit of today. 

A study is included of the engineering fundamentals primarily in- 
volved in the integral or chassisless design versus conventional frame 
design from a strength and weight standpoint. This involves a com- 
parison with other more concrete objects to establish a definite insight 
to the why and wherefore of these structural changes. 

The relation to body safety design and its interconnection to weight 
distribution, vehicle balance and resistance to crushing is also covered 
by the author. 

The remainder of the paper is devoted to present and coming jim- 
provements in body design, notably new metal alloys, refinements in 
projection welding, and possibly light box structures for weight reduc- 
tion and increased safety. 

In conclusion, the author states that the present vehicle is still en- 
tirely too heavy and inefficiently constructed; and predicts that the future 
vehicle will have radical weight reduction and increased safety. 


Highway Safety Session 
Tuesday, June 2 


“Polaroid”—E. H. Land, The Land-Wheelwright Lab- 


oratories, Inc. 


Te perfect, hypothetical headlight is visualized, and a set of stand- 
ards formulated that make night driving as safe as day driving, 
with the illumination invisible to approaching cars. 
Theory of glare elimination with polarized light is presented. The 
nature of “polaroid” and how it solves the problem is pointed out. 
The new engineering and lighting problems, which the use of this 
material involves, are discussed. 


Examples of the use of the new control of light for industry are 
related. 
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Engine Session 
Wednesday, June 3 


Cylinder Temperature—Macy O. Teetor, director of re- 
search, Perfect Circle Co. 


Ce. temperature is definitely one of the many important 
factors affecting the efficiency and life of an internal-combustion 
engine. Experience has indicated that cylinder temperature can be too 
low or too high. Each temperature extreme produces its own particular 
set of evils, but the high temperatures are the most destructive and the 
most difficult to control. 

Cooling-water or fin temperature is only slightly indicative of the 
cylinder-surface temperatures. Since we are most vitally interested in 
the temperature of the working surfaces, research on the subject must 
start on the inside. The evils of thermal distortion are well known 
but probably not fully appreciated. 

Practically every factor of engine performance is dependent upon lu- 
brication. Excessive cylinder temperature destroys lubrication which, in 
turn, eventually shortens the life and decreases the efficiency of an 
engine. 

An improvement in cylinder-temperature control will make it possible 
to increase the efficiency and life of internal-combustion engines. 


Bearings and Lubrication—A. L. Beall, Wright Aero- 
nautical Corp. 


Siem paper endeavors to locate some common relation between widely 
divergent lubricating systems which, generally, have followed two 
distinct schools of design. 

The effect of design on operating efficiency is discussed briefly, and 
the common denominator of the several distinctive designs is suggested 
to be a satisfactory operating temperature for the lubricant under all 
types of conditions. 

A number of systems are described briefly, directing attention to any 
significant differences. An attempt is made to chart the safe limits for 
oil as a part of the lubricating system which should be designed into it. 


Aircraft Session 
W ednesday, June 3 


A Survey of Air Transportation—W. A. Patterson, 
president, United Air Lines Transport Corp. 


ROWTH of air transportation has brought with it pressing prob- 

lems of management, finance, public relations, taxation, sales, com- 
petitive situations and new relationships with the Municipal, State, and 
Federal Governments. 

The paper will discuss the importance of the development of a 
fair yardstick for determining the pay for the transportation of air 
mail, giving due credit to the fact that the air-transport industry is a 
new one and faced with the necessity for making new and large invest- 
ments from year to year, and the necessity for the air lines to make a 
financial showing that will attract additional capital required for expan- 
sion of the business. 

The importance of development and handling of air express will be 
discussed, as will the equipment trend in connection with the develop- 
ment of passenger business, particularly on the major trunk lines. 

The author will discuss the desirability of some standardization of 
equipment on the major lines, relief from too rapid obsolescence, and 
reduction of the cost of airplanes by larger group buying. 

The paper will point out recent mechanical improvements that spell 
increased dependability for air transportation. 


The Constant-Speed Propeller 


Part I—Constant-Speed Propeller Performance—F. W. 
— E. Martin, and T. B. Rhines, United Aircraft 
orp. 


¥ Arious types of automatic controllable propellers are discussed to 
show that constant-speed operation will, in general, give the most 
satisfactory airplane performance. 
Some attention is given to the aerodynamics of the constant-speed 
propeller, and its effects on performance are described, with reference 
to the usual characteristics such as cruising speed and rate of climb. 
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Certain new performance possibilities that result from this type of opera- 
tion are discussed. 


Part II—The Development of a Constant-Speed Con- 
trol—E. Martin and C. F. Baker, United Aircraft Corp. 


HE development work that resulted in the Hamilton Standard 
Constant-Speed Control is discussed briefly, and the various types 
of controls that were evolved during the development are described. 
The present control is described in detail both as to the design charac- 
teristics and the operation in conjunction with the propeller. 
The design requirements of the governing principle employed are 
briefly discussed. 


Safety Session 
W ednesday, June 3 


Highway Safety—-The New Dynamic—Paul G. Hoff- 
man, president, Studebaker Corp. 


{NCE 1906 the automotive industry has gone far in making its prod- 

ucts more safe. Improvements in steels, the self starter, isolation of 
the gasoline tank, the bettering of brakes, tires, wheels, steering mech- 
anism, bodies, headlights, and ventilation; together with the adoption of 
safety glass and windshield wipers, have combined to give the American 
public today’s car which has greatly contributed to the safety of ou 
highways. 

In the future divided roadways and highway grade separation will 
reduce the accident hazard at least 50 per cent. Express elevated or 
depressed highways in cities will further contribute to safety, as will 
better highway illumination, selection and education of drivers, ideal 
enforcement and compulsory inspection of motor-vehicles. 

Furthermore, in so far as possible engineers must build cars more 
foolproof from a safety standpoint, with mechanical compensations for 
human weaknesses. The stop light is an illustration of what has been 
done. 

If we can build safer cars, give impetus to a crusade for the moderniza- 
tion of our highways from a safety standpoint, and make it smart to 
drive safely, it won’t be long before motorists will be far safer in thei 
motor cars than in their homes. 


Diesel Cooling Session 
Thursday, June 4 


Development High-Speed Diesel-Engine Fuel-Injection 
Pumps—C. R. Alden, Ex-Cell-O Aircraft and Tool Co. 


HE point that the modern automotive gasoline engine could not 

deliver its present high performance without automatic, speed- 
responsive spark advance is brought out in this paper. It also shows 
that the same high standard of Diesel performance requires that a 
similar control of the start of injection be incorporated in the fuel- 
injection pump. 

The structure is shown by which the desired advance is accomplished. 

Differences in characteristics are shown between gasoline engines, 
with their carburetors which automatically control the quantity of fuel 
supplied in accordance with the quantity of air induced, and fuel- 
injection engines in which the quantity of fuel is not dependent upon 
the quantity of air induced. 

Structure is shown by which the quantity of fuel per engine impulse 
may never exceed the amount which can be burned by the air present 
in the cylinder, although this amount may vary with changes in engine 
speed. 

Methods for controlling the engine-torque curve by selective choice 
of fuel-pump speed/delivery characteristics are shown. 

Curves and data of engine performance as influenced are shown. 


Cooling Streamliners—F. M. Young, president, Young 
Radiator Co. 


Eee paper embraces the factors concerning the installation of the 
various components, including water-cooling radiators, heat exchang- 
ers for oil, and oil coolers. 

A number of methods have been developed to meet the needs for 
cooling these large powerplants where it has been necessary to obscure 
them from vision and still have a definite means to cool the engine 
under the most difficult conditions, such as the temperatures in arid and: 














1936 SUMMER MEETING PAPERS IN DIGEST 37 


high-altitude countries where high atmospheric temperatures exist and 
also for maintaining an even temperature under winter conditions. 

The paper also deals with the matter of construction of radiators 
resisting the vibrational factor which must be dealt with in rail-car work 
where these trains are operated at high speeds and for long periods of 
time without servicing and must be built definitely strong to ward 
against failure therefrom. 

The propulsion of air over the cooling unit also has been a factor to 
be considered in a design where one cannot rely upon the forward move- 
ment of the vehicle alone and where other means have had to be provided 
for the purpose. 


Heat Rejection from Diesel Engines — Myron S. 
Huckle, consulting engineer, and Harold V. Nutt. 


ONSIDERABLE doubt has been expressed concerning the proportion 
of the heat of the fuel rejected to the cooling water in Diesel engines. 
The principal points of doubt are: 

(1) The relative heat rejected in Diesel and gasoline engines. 

(2) The effect of engine type, whether two- or four-cycle, automotive 
or stationary. 

(3) The effect of operating conditions, such as speed, load, injection 
timing, and jacket temperature. 

It is believed that the data secured to answer the preceding questions 
will provide a basis for the design of radiators and heat interchangers, 
and also will provide a further method of checking Diesel engines for 
satisfactory operation. 

An indication of an excessive heat flow to the water jacket may be 
as valuable as an indication of an heat flow to the exhaust 
gases as determined by the pyrometer. 

Curves of heat-flow in B.t.u. per minute, per cubic inch displacement 
are plotted against the following variables: (1) Speed, (2) Load, (3) 
Injection timing, (4) Jacket temperature 

In the automotive type, curves are plotted both for gasoline and Diesel 
engines, operating at full throttle over their normal speed range. 


excessive 


Aircraft Construction Session 
Thursday, June 4 


Manufacturing Phases of Metal Aircraft Construction 
—Fred W. Herman, Douglas Aircraft Co., Inc. 


ecw introduction to this paper includes definitions of the major items 
under discussion, and is followed by a discussion of the materials 
most widely used in metal aircraft construction and their important 
physical properties. 

In the remainder of the paper is described some of the problems en- 
countered in metal construction and the processes that have been devel- 
oped to facilitate manufacture. 

The following specific items are discussed: 

(1) Design. 
(2) Tooling, including lofting. 
(3) Fabrication. 
(4) Assembly. 
(5) Inspection. 
(6) Protective coating. 
Drawings and photographs illustrate special equipment and tools. 


~~ 


Stressed Skin Construction — D. R. Berlin, Curtiss 
Aeroplane and Motor Co., Inc. 


HE paper includes comments on advantages over other types of 

structure; adaptability to machine manufacture for production and 
design considerations to best accomplish normal life of structure which 
may be expected under continued service; and frequency of overhaul 
necessary to basic structure during life of airplane. 


Diesel Fuels Session 
Thursday, June 4 


The Constant-Pressure Fuel Injection for Diesel En- 
gines—R. L. Boyer, assistant chief engineer, The 
Cooper-Bessemer Corp. 


Te constant-pressure or so-called common rail type of injection con- 
sists of a central fuel pump, pumping against a constant head and 
supplying fuel to all valves. There is one valve for each cylinder, each 
valve being timed for its individual injection. 
This system came into bad repute because of the difficulty of keeping 
these valves tight and, therefore, because of the difficulty with smoke 


and carbon. It also obtained a bad name because its operating mecha- 
nism was necessarily on top of the heads, and any mechanical work 
being done to the engine necessitated disturbing all adjustments. For 
other than our engines this is the form in which the constant-pressure 
system is built today wherever it is applied. 

There are distinct advantages to the constant-pressure system, par- 
ticularly for marine engines and variable-speed engines, because of our 
ability to control the pressure under all conditions. We have, therefore, 
chosen to spend our efforts in attacking the undesirable features of this 
system rather than to abandon it in favor of individual pumps, as has 
been done in most other applications. 

This development has resulted in a system that not only contains 
grouped injection valves en bloc and is located on the side of the engine 
very much as the individual pumps are located on other engines, but 
also carries in it an atmospheric relief system that definitely and auto- 
matically relieves the pressure in the line at all times between injections 
so that pressure is not available for leaking past a defective valve. 

In this way it is not necessary that the valves be kept tight, and it 
has been proved that valves can be operated that are in such bad con- 
dition that a stream of oil constantly issues past them and still does not 
affect injection in any way. This development is not generally known, 
and we have taken the trouble to explain it only to customers and 
prospective customers. Therefore, the wrong impression of this system 
is found constantly in that it is not differentiated from the old original 
so-called rail system. 

It will, therefore, be the purpose of this paper to trace the develop- 
ment of such a system and to show its present-day performance. 


A Visual Study of Air-Flow, Fuel Spray, and Flame 
Formation in a Displacer-Piston Compression-Ignition 
Engine—A. M. Rothrock, National Advisory Commit- 
tee for Aeronautics. 





) | agement] tests conducted at the Langley Memorial Aeronautical Labo- 
ratory have shown that considerable improvement in the perform- 
ance of the compression-ignition engine can be obtained by the use 
of a displacer piston. 

To observe the effects of the displacer piston on the air-flow, and 
the effects of the air-flow on the fuel spray and flame formation, high- 
speed motion pictures have been taken at the rate of 2200 exposures 
per sec. of these phenomena in the combustion chamber of the N.A.C.A. 
combustion apparatus. 

This apparatus consists of a single-cylinder test engine which is 
operated under its own power for a single cycle. A_ vertical-disc 
combustion-chamber was employed, the sides of which were formed by 
two 24-in. glass windows. A single 0.020-in. fuel-injection nozzle was 
used so that the effects of the air-flow on the spray distribution could 
be visualized easily. By using “Schlieren” photography the air-flow, 
fuel injection, and flame formation were recorded simultaneously. When 
the motion pictures are projected, the phenomena can be observed at 
1/150th of their actual speed. 

The results show that, although the core of the fuel spray was not 
destroyed by the air movement, the direction of the spray was changed 
and the spray envelope was carried away by the moving air. The 
volume of the chamber reached by the combustion was increased con- 
siderably when the displacer piston was used. It was found that the air 
movement set up during the induction of air into the engine cylinder 
could be controlled so as to materially aid the air-flow set-up during 
the last of the compression stroke. 


Aircraft-Engine Session 
Thursday, June 4 


Liquid-Cooled Aero Engines—H. Wood, Rolls-Royce, 
Ltd. (Paper published in full, pages 267-287, Transac- 


tions Section, this issue. ) 


HE paper gives a brief resumé of the development of the Rolls- 

Royce Kestrel engine and then analyzes the requirements of the 
high-performance engine of the future, developing at least 1500 b.hp. 
and operating on fuels of high knock ratings. 

The problems investigated include those of engine form, fuels, detona- 
tion, waste-heat disposal, cooling drag, cooling medium, and the me- 
chanical and operational features. 

Conclusions deduced from the arguments are: 

(a) Compression ratios, charge density, and rotational speeds will 
need to increase and therefore cylinder bores and strokes wiil decrease; 
it may be necessary to adopt the sleeve-valve type. 

(b) The arrangement of the engine will tend to multithrow crank- 
shafts with more than two pistons per crankpin. 
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(c) It will be necessary to abandon methods of cylinder construction 
that rely on the art of the pattern-maker and founder, in order that 
cooling passages may be better controlled in cross-sectional area and 
more uniform metal sections are secured to reduce heat stresses and 
weight. 

(d) The necessity for having complete knowledge of the fuel’s per- 
formance in the actual aero engine requires a more exact method of 
assessing knock ratings. 

(e) It will be necessary to liquid-cool the engine in order to deal with 
the increased waste heat, and to operate the cooling medium at high 
temperature in order to keep the cooling drag within reasonable limits. 


Air-Cooled Aircraft-Engine Installations—P. A. An- 
derson, field engineer, Wright Aeronautical Corp. 


HE paper deals with air-cooled aircraft-engine installations and will 

cover such units as cowling, engine mounts, exhaust systems, car- 
buretor-ice eliminators, oil systems, fuel systems, controls, accessories, 
and so on. 

No attempt is made to describe any particularly new ideas in engine- 
installation design, but rather the paper explains the fundamental re- 
quirements for satisfactory operation of Wright air-cooled aircraft en- 
gines. 


Vibration of Crankshaft-Propeller Systems — Karl 
Lurenbaiim, Deutsche Versuchsanstalt Fur Luftfahrt. 


UCH remains to be desired in the vibration characteristics of 
present crankshaft-propeller systems, in the opinion of the author. 
Discrepancies between torque-stand and flight measurements of tor- 
sional vibration on the same engine may explain propeller fractures 
due to the vibration of flexure. Recent fatigue fractures of crankshafts, 
differing from those due to torsional vibration, must be attributed to 
longitudinal vibration. 

Degrees of freedom are discussed with a graphical summary of vibra- 
tion frequencies. Vibration forms, sources, stresses, and resonances 
are subjected to mathematical analysis. 

Three roads open to effective measures against vibration are given 
as: direct elimination of sources; subsequent destruction or damping 
of existing vibrations; and changing the pitch of the vibrating sys- 
tem, or displacing the resonance points to fields outside of the operat- 
ing range. Of these methods the last is believed to be the most promis- 
ing. 

It is proposed to separate the crankshaft and propeller through 
the interposition of a flexible spring connection to obtain a crankshaft- 
propeller system that would be vibration-free to a large degree within 
the operating-speed range. Such construction would permit decreased 
crankshaft dimensions and weight. 


Aircraft Fuels Session 
Friday, June 5 


Engine Types and Fuel-Preparation Requirements— 
Frank C. Mock, Bendix Products Corp. 

(Paper published in full, pages 257-266, Transactions 
Section, this issue.) 


HERE are two main requirements as to proper preparation of the 
fuel charge for rapid combustion in our present engines: 

(1) The fuel must be vaporized, or in a similarly small order of 
subdivision, before ignition. 

(2) The fuel and air must be intimately mixed. 

Light fuels, such as our present aviation gasoline, may be vaporized 
in the carburetor and supercharger to quite a satisfactory degree, pro- 
viding that the intake air is heated when flying at low temperatures. 
With this system, as we know, the air and fuel mixing is quite 
thorough. 

Heavier fuels, if released in the carburetor, may not vaporize in the 
intake-air flow, but instead may puddle and trickle on the side walls. 
Under such conditions, not only does the fuel fail to reach the cylinders 
in metered charges but also, if and when it should do so and if it 
vaporizes in the cylinder rather than getting on the cylinder wall, there 
is usually inadequate means for mixing the vapor with the air charge. 

Fuel injection takes care of metering and delivering the fuel charge 
but, in practice with any jets the writer has seen, the fuel is delivered 
directly to what really is only a small part of the volume occupied by 
the air charge. Not only is the fuel not mixed, but it is so con- 
centrated that the heat transfer from the air charge, which is an essen- 
tial part of the vaporization process, is unduly slow. To deal with 
these difficulties it has been necessary to provide special charge tur- 
bulence or swirl for best results with nearly every form of injection. 
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Even though such turbulence be applied, the matter of time for its 
effective operation is important. Fuel sufficiently volatile to vaporize in 
the cylinder on the intake stroke, if injected then, apparently can be 
mixed completely with the air charge before the spark occurs. In air- 
cooled engine practice this condition seems to be possible with fuels of 
maximum boiling point of around 450 deg. fahr. With higher volatility 
limits, the combustion-chamber and wall temperatures do not seem high 
enough to insure vaporization on the intake stroke, and adequate 
temperatures are not reached until late in the compression stroke. With 
spark ignition the proportion of the air charge that can be reached by 
fuel vapor is critically dependent upon the fuel volatility, accurate in- 
jection timing, and the degree of turbulence obtainable. 


Future Possibilities of 100-Octane Aircraft-Engine 
Fuel—Lieut. F. D. Klein, Materiel Division, U. S. Army 
Air Corps. 


NCLUDED in this paper are: Comparative performance of various 

types of fuels in high-output, single-cylinder liquid-cooled engine, 
and comparative performance of 100-octane toluene blend and _ iso- 
ectane blend relative to 92-octane Army method regular gasoline in full- 
scale engine with two-speed supercharger and normal compression ratio. 

Endurance tests scheduled in cyclone and two-row Wasp with 8:1" 
compression ratio and very low specific fuel consumption. 

Military present and contemplated future use of this fuel and its 
commercial possibilities. 

Possible means for increasing available supply. 

Availability of unleaded high-antiknock fuels and leaded fuels superior 
to 100-octane. 


Production Meeting Papers 
Detroit, April 21-24 


How Ford V-8 Crankshafts Are Cast and Machined— 
W. F. Pioch, Ford Motor Co. (Paper published in 
full, pages 21-24, May issue) 


Machining of Large Cast Diesel-Engine Crankshafts— 
Anker K. Antonsen, chief designer, Fairbanks, Morse 
& Co. 


ARGEST of the Diesel cast-alloy crankshafts used by Fairbanks, 

Morse & Co. within the last three years is an eight-throw shaft 
with 8-in. diameter journals and 6%-in. diameter crankpins. Hollow 
construction of pins and bearings is employed for lightness; minimum 
tensile strength is 52,000 lb. per sq. in., with a hardness of from 269 
to 325 Brinell. It weighs 1300 |b. in the rough, machining to 1050 Ib. 
Amount of stock removed by machining for a hand-forged shaft of the 
same size would be about 2000 |b. 

In setting forth the fifteen operations employed in machining and 
balancing these shafts, the paper describes how crankpins are rough- 
turned with a revolving tool while the crankshaft is stationary, thereby 
preventing distortion. 

Manufactured advantages given for cast crankshafts over the forged 
type are less distortion and harder finished surfaces. 

To remedy the difficulty of detecting imperfections such as blow- 
holes in cast crankshafts, inspection with X-ray equipment before ship- 
ment from the foundry is recommended. 


Development of “Proferall” Cast Camshafts—D. J. 
Vail, Campbell, Wyant & Cannon Foundry Co. 
(Paper published in full, pages 288-292, Transactions 
Section, this issue.) 


The Influence of Balancing on Today’s Automobile— 


S. T. Foresman, Chrysler Corp. 


ONSIDERING the subject from a broad viewpoint, this paper deals 
with the following problems of balancing: 

(1) Effects on car parts due to unbalance. 

(2) Effects on passengers due to unbalance. 

(3) Increases of speed possible with decreased vibration. 

(4) Description of different methods of balancing. 

(5) Why balance tolerances seem unreasonable. 

(6) Necessity for concentricities to attain balance in assemblies. 

(7) How the foundry and forge shops increase the balance difficulties. 

(8) Importance of keeping parts light in weight to reduce unbalance. 
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(9) Briet description of principles of crankshaft balancing machines. 

(10) Inaccuracies of crankshaft balancing machines that pivot the 
crankshaft at the end when measuring unbalance in opposite end. 

(11) Possibility of whip in crankshaft during balancing causing 
error. 

(12) Problems usually not considered in balancing propeller shafts. 

(13) Demonstration of effect of unbalance in high-speed rotation. 


Production Balancing Practice—Ewald J. Wolff and 
Lawrence F. Hope, research laboratories section, Gen- 
eral Motors Corp. 


HIS paper describes balancing equipment, designed, developed, and 

built by the research section of Generals Motors Corp. for use in its 
production units, and gives operating details as to their use. These 
machines are of three types: dynamic, mass-center, and static. 

In the dynamic balancing machine unbalance readings are made by 
measuring the runout at either ends of roller arms that are free to 
move, by means of a light-ray indicator. By means of an arrangement 
of rotating and tilting mirrors, this light ray is focused as a spot on a 
calibrated scale, thus indicating the amount and location of the unbal- 
ance. To save space and minimize the effect of vibration, these ma- 
chines are mounted vertically. 

In crankshaft balancing, removal of stock for correction is accom- 
plished either by grinding or drilling; limits of unbalance permitted are 
between 0.25 and 0.50 in. oz. This machine also is used for armatures 
and rotors, with a horizontal type for propeller shafts. 

Mass-centering machines are used to decrease the amount of unbal- 
ance in the final balancing operation. As dynamic unbalance is negli- 
gible, static balancing machines have only one indicator. 

In small-production plants a variety of parts may be balanced on a 
single machine by means of adaptors. 


Olsen Methods of Balancing—B. E. Ohlson, Tinius 
Olsen Testing Machine Co. 


EQUIREMENTS for the ideal balancing machine, as set forth in 

this paper, are sturdiness, simplicity, fast operation, and accuracy. 
Static and dynamic balancing machines are described that are claimed to 
meet these requirements. 

For dynamic balancing of crankshafts, the Olsen-Lundgren electric- 
spark machine is recommended, in which the unbalance is determined 
by means of a pointer revolving around a metal ring, arranged so that 
a spark arc appears between the pointer and the metal ring at the 
angular position of unbalance. This machine is described in detail with 
operating procedure. From a drill chart the depth of a predetermined 
size drill required to remove the unbalance is read. Accuracy of indi- 
cations is stated to be £0.10 in. oz., and “1 deg. in angular position. 

For rechecking crankshafts after drilling, a checking machine is de- 
scribed that is similar in design to the balancing machine, but does not 
include the counterbalancing unit. This machine will handle up to 120 
crankshafts per hour—twice as many as the balancing machine. 

Other machines described are a _ vibro-electric dynamic balancing 
machine for generator armatures or supercharger impellers, and several 
types of static balancing machines. 

A balancing machine that is entirely automatic in operation, even in- 
cluding the corrections to the part being balanced, can be built but is 
not justified economically at present. 


Tooling of the Packard 120 Cylinder-Block—R. N. 
Brown, Packard Motor Car Co. 


ONSISTING essentially of a factual description of the 37 machin- 

ing operations on the Packard 120 cylinder-block as performed in 
this modern tooling line, this paper gives feeds, speeds, tolerances and 
allowances, production rates, and tool equipment specifications. 

Because this car was entirely new with not one part interchangeable 
with that of previous models and because of the short space of time al- 
lowed, it was decided to let the cylinder-block tooling to an outside 
firm—tThe Ingersoll Milling Machine Co. 

This tooling was designed to give entirely electrical and automatic 
operation from the time the starting switch is engaged until each 
machine has completed its cycle and returned to the loading position. 
This outside company guaranteed that the equipment furnished would 
produce a definite rate of production within the limits specified on the 
blueprints. 

A Packard tool and production engineer was assigned to work with 
the Ingersoll engineers, and the complete tooling line was tested out in 
the plant of the Ingersoll Milling Machine Co. before being shipped to 
Detroit. 

Before the job was started miniature models of every machine were 
laid out on drawing boards to show what the tooling line would look 


like. 
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Modern Machine Cutting-Tool Requirements—J. P. 
Wells, Pontiac Motor Co. 


ESPITE its general title, this paper is confined to a discussion of 
tungsten-carbide tools. Ten outstanding advantages are listed: 
faster cutting, longer tool life, reduction of cut, smoother finish, greater 
accuracy, minimum distortion, combined cuts, no breaking away ot 
edges, reduction in heat, and harder materials now can be machined. 
The principal high lights of carbide-tool usage in its relation to gen- 
eral machining practice are pointed out. Development of these tools is 
traced from early use in the simple types of single-point turning, facing, 
and boring tools, and specific automotive applications such as milling 
cutters, reamers, boring tools, profiling tools, spotfacers, trepanning 
tools, forming and grooving tools, are described together with speeds, 
feeds, and production rates. 

Included in the 10g different automotive parts now being machined 
successfully with cemented-carbide tools are axles, batteries, bushings, 
brake drums, carburetors, clutches, cylinder-blocks, distributors and fly- 
wheels. 

Although the greatest percentage of these parts are of cast-iron many 
non-ferrous metals, such as brass, bronze, nickel, and aluminum, as 
well as such non-metallic materials as molded fiber, textolite, glass, and 
porcelain, are included in the list of successful applications. Steel uses 
are the exception, not the rule; further development work is necessary 
before cemented-carbide tools can be adopted generally to this material. 

Design and operating instructions are given to offset the fact that the 
carbide metals are only half as strong as steel, and are more sensitive to 
vibration. A new grinding technique that makes possible rapid, eco- 
nomical grinding of carbide tools is outlined. 


Manufacture of Elliptical Skirted Pistons—E. S. Chap- 
man, general works manager, Plymouth Motor Corp. 


‘THis paper describes production methods of pistons characterized by 
an elliptical skirt having a slot or slots that affect the form of the 
piston under operating conditions, as practiced at the Plymouth Motor 
Corp. Design changes that have affected production technique and 
changes in production practice itself are important recent developments 
in aluminum-alloy pistons. 

Foundry data include a description of the small open-hearth 
furnaces and the permanent molds with collapsing cores employed. 
Other foundry operations—heat-treating, sprue cropping, hardness testing, 
and rough machining—are dealt with fully. In this foundry an output 
of 18,000 pistons per 24-hr. day can be maintained in an area of 
1200 sq. ft. 

This type of piston fits the cylinder bore with about a 0.0o01-in. 
clearance in a cold motor, the expansion at operating temperatures being 
compensated for in the slotted skirt. This skirt is in the form of an 
ellipse whose minor axis is 0.011 in. less than its major axis. The skirt 
also is tapered, as indicated in the paper along with other design details. 

Included in the description of the fourteen machining operations are 
equipment specifications, feeds, speeds, tooling, and production rates. 
Operation No. 13 is anodizing in which the piston increases its growth 
uniformly about 0.0003 in. as it is carried by conveyor through an 
electrolytic bath of sulphuric-acid solution. 





Laminated Safety Glass—R. H. McCarroll, Ford Motor 


Co. 


AFTER tracing the development of laminated safety glass, this paper 
describes the manufacture of this material as made at the new glass 
works of the Ford Motor Co. 

First patented in England in 1905, laminated safety glass was not 
successful commercially until revived in 1913 under the name of 
“Triplex”. Large quantities of this material were sold during the World 
War for gas-mask lenses, goggles, and for automobiles and airplanes. 

In 1927 the Ford Motor Co. secured the manufacturing rights to 
the Triplex process, and laminated safety glass was introduced as stand- 
ard equipment in the windshields of its cars. 

Early troubles included discoloration, “rainbows”, and opaqueness; 
“fogginess” frequently was caused by opening up of the cement bond. 

Improvement in bonding substances and the practice of sealing the 
edges of the safety glass “sandwich” followed shortly after the develop- 
ment of laminated safety glass became a cooperative effort, with such 
companies contributing as the Triplex Safety Glass Corp. of North 
America, Libbey-Owens-Ford Glass Co., Pittsburgh Plate Glass Co. 
(Duplate Division), Eastman Kodak Co., The Fiberloid Co., and others. 

In describing manufacturing processes the paper follows the glass 
through rolling, annealing, grinding, smoothing, and polishing opera- 
tions until it has reached its finished thickness of % in.; it tells how 
the washed glass is cemented and the center layer of cellulose-acetate 
plastic, 0.025 in. thick, interposed between two glass layers to form the 
completed “sandwich”’. 

Finishing operations include subjecting the laminated glass to heat 
and pressure to complete the bond, and sealing and grinding the edges. 
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Turning in Technical Lanes Marked at Summer Meeting 


(Continued from page 25) 


Spectacular Movies 
at Fuel Session 


Further splitting of already split seconds is now employed 
to indicate more accurately what goes on in the combustion- 
chamber of an internal-combustion engine, as described in 
several of the six papers presented at the Fuel Characteristics 
session June 2, presided over by T. B. Rendel. 

1/100,000 of a second can be measured on the record of 
the indicator for analyzing combustion in any kind of a 
combustion engine, as described in the paper “Photo-Electric 
Combustion Analysis’, by R. A. Rose, G. C. Wilson, and 
K. R. Benedict, The University of Wisconsin, and read by 
Mr. Rose. 

3ehavior of the fuel in the combustion-chamber is indi 
cated accurately on high-speed apparatus that records three 
simultaneous impulses—pressure, radiation, and injection- 
by means of three cathode-ray oscillographs. 

Phenomena that cannot be seen with the naked eye will 
be photographed by the high-speed camera of the set-up, 
which will pick up ultra-violet and infra-red radiations in 
visible to mortals, as seen through a quartz window in the 
combustion-chamber. 

So that detonation can be heard as well as seen on the 
diagrams, sound-recording equipment will be provided for 
the purpose, summarized Mr. Rose. 

Cathode-ray indicator technique and instrumentation that 
should be of “immediate practical use to combustion engi- 
neers” was outlined in the paper by E. M. Dodds, Anglo- 
American Oil Co., Ltd., entitled: “The Development and 
Application of the Cathode-Ray Engine Indicator”. Mr. 
Dodds’ paper was read by George H. Freyermuth, Standard 
Oil Co. of N. J. 

The development was initiated, he said, because of the 
unsuitability of the pressure pick-up element of the C.F.R. 
engine. In the new pick-up engine pressures are turned into 
measurable electrical voltages with the cathode-ray tube to 
give instantaneous, accurate, and inertialess indications. The 
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spreading out of the detonation part of the engine diagram 
he reported to be another contribution to accurate indication. 

New fields of investigation are now opened by this indi- 
cator, especially along the lines of detonation, fuel blending 
agents, ionization, the octane scale, the Diesel delay angle and 
injection-valve motion, Mr. Dodds’ paper concluded. 

Successful experience with a similar indicator was reported 
in discussion of the first two papers by H. Wood, and Ernest 
J. Abbott. Mr. Wood believes it necessary in the study of 
detonation, with its excellent indicator cards; whereas Mr. 
Abbott found out some things about noises and pressure 
changes in compressors not possible by any other means. 

Sapphires—not the blue or green kind that sparkle on 
feminine fingers, but the white synthetic type—are one solu- 
tion to the difficulties experienced with quartz combustion 
windows, according to the paper: “Sapphire and Other New 
Combustion-Window Materials” by George Calingaert and 
S. D. Heron, Ethyl Gasoline Corp.; and Ralph Stair, Na- 
tional Bureau of Standards, as presented by Mr. Calingaert. 

Disadvantages of fused quartz he enumerated as susceptible 
to attack by lead oxide from leaded fuels and, therefore, not 
particularly transparent; a poor transmitter of infra-red rays; 
and low mechanical strength. Although sapphire is recom- 
mended as the best all-around material, spinel, periclase, and 
fluorite were examined and found to have qualities that adapt 
them for the purpose. 

Spectacular high light of the session was the showing of 
“Slow Motion Pictures of Knocking and Non-Knocking En- 
gine Explosions”, also the title of the accompanying paper 
by Lloyd Withrow and Gerald Rassweiler, General Motors 
Corp., and presented by Mr. Withrow. 

To get 30 pictures of a single explosion at 2000 r.p.m., pic- 
tures had to be taken at the rate of 5000 per sec., as flame 
travel is complete in 1/200 of a sec., or less. 

A special high-speed camera with film mounted on a ro- 
tating disc was equal to this precision task, he explained, 
taking pictures through a fused-quartz water-cooled window. 

At 2000 r.p.m. in the non-knocking engine, an incandescent 
area was observed. Mr. Withrow believed this phenomenon 
to be caused by the incandescence of a burning drop of oil 
thrown up into the mass of the heated gas during the upward 
stroke of the piston. With the engine knocking, spontaneous 
ignition could be observed clearly. Streaked appearances of 
gases was an indicator of the rapid acceleration of the gases 
caused by this phenomenon, according to Mr. Withrow, and 
helped to explain why the engine knocked. 

Was Mr. Withrow sure that burning lubricating oil caused 
the luminous phenomenon, asked A. L. Beall? It might rep- 
resent changeover of the piston from opposite side, exposing 
the fuel quantity behind the ring, he suggested. 

In reply, Mr. Withrow stated that he felt reasonably sure 
the phenomenon was caused by lubricating oil, as it appears 
only when the engine is running at high speeds and when 
there is carbon formation. He felt work on rings would 
eliminate the phenomenon. 

A chart to simplify the solution of vapor-lock problems was 
the main contribution of the paper: “Correlation of Car and 
Fuel Vapor-Locking Tendencies”, by E. M. Barber and B. A. 
Kulason, The Texas Co., and presented by E. M. Barber. 

Cooperation between the fuel refiner and car builder in 
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using the data contained in this chart is necessary to elimi- 
nate vapor-lock difficulties, according to Mr. Barber. From 
the chart the refiner can find the temperature at which a 
certain car will vapor-lock on a certain fuel. The car builder 
can control fuel system losses by evaporation to handle de- 
sired fuels without vapor-lock by keeping fuel lines away 
from extremely hot parts of the engine, or by the wasteful 
method of venting off the vapor as formed. 

Elimination of vapor-lock with similar methods was re- 
ported by C. W. McKinley, A. C. Spark Plug Co. Fuel lines 
were kept as cool as possible and the fuel tank was kept away 
from the exhaust tank. 

Discrepancies in the vapor-to-liquid ratios found by Messrs. 
Barber and Kulason and those found in their own laboratories 
were reported in written discussion by J. M. Campbell, W. G. 
Lovell, and M. J. Mulligan, General Motors Research Lab- 
oratories. Further investigation of laboratory methods for de- 
termining these ratios is necessary, they concluded, to find ac- 
cepted and reproducible methods. 

Thermodynamics, often a headache to practical internal- 
combustion engineers, may soon be of real help, according to 
the paper: “The Thermodynamic Properties of the Working 
Fluid in Internal Combustion Engines”, by R. L. Hershey, 
J. E. Eberhardt, and H. C. Hottel, Massachusetts Institute of 
Technology, presented by Mr. Hottel. 

The paper is built around charts that, according to the 
authors, may contribute as much to the development of the 
internal-combustion engine as the Molier chart, to the steam 
engine. 

“Actual performance can now be compared quickly with 
what thermodynamics tells us is theoretically possible”, Mr. 
Hottel continued. All the thermodynamic properties needed 
are charted; and the tedious calculations of dissociation effects 
and various specific heats have been done. 


Latest Diesel-Cooling 
Methods Revealed 


The intense study which is being devoted to the problem 
of cooling of Diesel engines was reflected in three papers on 
this subject read at the Diesel session, Thursday. L. P. Saun- 
ders introduced the speakers and conducted the discussion 
as chairman of the session. 

Nearly all the heat rejected to cooling water in internal- 
combustion engines can be utilized for heating or process 
work, stated Myron S. Huckle, Consulting Engineer, intro- 
ducing the paper, “Heat Rejection from Diesel Engines”, 
prepared by himself and Harold V. Nutt. 

This possibility, he continued, should provide greater in- 
centive to divert the heat from exhaust valves and ports, and 
the lubricating oil, to the cooling water. Water-jacketing of 
the hot exhaust manifold and hot exhaust pipe was recom- 
mended as one way to accomplish this diversion. 

An effort to find a coefficient of heat rejection that can be 
applied to any internal-combustion engine for calculating pur- 
poses, was given as a principal purpose of the investigations 
reported in the paper. A wealth of data on heat rejection 
under a wide range of operating and engine conditions was 
presented to aid in the design of Diesel radiators and heat 
exchangers. 

With reference to a curve showing that the heat rejection 
of Diesel engines increased faster with speed than gasoline 
engines, F. M. Young asked the reason for this phenomenon. 

“Compression-ignition engines eliminate excess air and 
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raise exhaust temperatures at maximum speeds and loads,” 
explained Mr. Huckle, thus heat rejection goes up faster. 
They also have more turbulence. Inserts in combustion-cham- 
bers are one solution to the problem, he continued; otherwise 
heat fow might be prohibitive. 

Some time ago we had the problem of cooling a six- 
cylinder engine with a four-cylinder engine radiator, related 
LL. P. Saunders. “We solved it,” he said, “by taking the 
exhaust manifold out of the water jacket.” 

Carbon deposits did not affect heat rejection in his tests, 
as all runs were made at full throttle and continued until 
all carbon was eliminated, Mr. Huckle explained, in answer 
to a question by Mr. Saunders. 

“Resembling the nostrils of a prehistoric creature,” the 
grilles on the bullet-nose front of the Union Pacific (M-r0,000) 
“Streamliner” are used for that same purpose, according 
to F. M. Young, in his paper, “Cooling Streamliners.” 

These grilles, he explained, admit the air that cools the 
radiators located inside because of space limitations. Water- 
and oil-cooling equipment for these Diesel-powered stream- 
lined trains must be built to withstand increased vibration 
and shock because of the high speeds encountered, he con- 
tinued. 

Continuing his description of the Union Pacific M-10,000, 
Mr. Young told how the entering air, aided by two fans, 
goes through the engine room, through the radiators located 
under the roof, and is discharged through the roof. Cooling 
water is pumped through the cylinder jackets, into the radia- 
tors, through a shell-and-tube oil cooler, back to the engine 
jackets. Modifications of this typical system were described, 
including a combined cooling and air-conditioning system, as 
adapted to the needs of other streamliners. 

To bring the performance of high-speed Diesel engines up 
to the level of gasoline engines, Diesel engineers must look 
to combustion-chamber and fuel-injection performance prop- 
erly. coordinated, predicted C. R. Alden, Ex-Cell-O Aircraft 
& Tool Corp., in his paper, “Recent Developments in High- 
Speed Fuel-Injection Pumps.” 

“Acquainting the designer with the latest advances in 
control of timed-meter injection,’ Mr. Alden stated, was the 
purpose of his paper. This he proceeded to do thoroughly, 
giving operating principles, applications, and mechanical de- 
tails of the Ex-Cell-O fuel-injection pump provided with a 
central rotary valve, and pneumatic fuel-quantity-control, and 
timing-control governors. 


Progress in Diesel 


Fuel Use Studied 


Two undesirable features of older types have given con- 
stant-pressure fuel-injection systems a “black eye,” frankly 
stated R. L. Boyer, The Cooper-Bessemer Corp., in his paper, 
“C&nstant-Pressure Fuel Injection for Diesel Engines,” which 
opened the Diesel Fuel session, June 4, of which F. M. Young, 
SAE vice-president, representing the Diesel Activity, was 
chairman. A. M. Rothrock, National Advisory Committee 
for Aeronautics, followed with his paper devoted to effects 
of air on combustion in a high-speed compression-ignition 
engine. 

The disadvantages to which Mr. Boyer referred are that 
the seat would not always hold the fuel pressure without leak- 
age and, because the operating mechanism was located imme- 
diately on top of the cylinder-head, its adjustments had to be 
disturbed whenever the engine was serviced. 
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Eliminating these harmful features yet retaining the he added. In regard to jerk-pump injection, he pointed out 


inherent advantages of the constant-pressure system, especially 
for larger engines, was the purpose of the development 
program described in the paper, according to Mr. Boyer. 

Development of the atmospheric relief system that definitely 
relieves pressure between injections, eliminated the first dis- 
advantage. In this system, fuel pressure cannot possibly be 
on the nozzle itself at any time other than actual injection, 
Mr. Boyer explained graphically. The second unfavorable 
feature was removed by providing a flexibility that permitted 
location of the governing mechanism anywhere on the engine 
desired. 

In prepared discussion, Mr. Rothrock took issue with Mr. 
Boyer’s statement that the injection pressure in the conven- 
tional pump system varies with the square of the speed, or 
anywhere near it. On the other hand, he felt that the advan- 
tages of the constant-pressure system had been neglected, 
provided the proper control of the fuel quantity among the 
cylinders can be obtained for small high-speed engines. 

No trouble had been experienced in controlling the con- 
stant-pressure system at high speeds, replied Mr. Boyer. 
Cylinders are balanced now, but were not balanced before, 


that his company used it on small engines because of its low 
cost. 

The great diversity in combustion-chamber design and in 
injection systems in high-speed Diesel engines indicates our 
lack of knowledge of fundamentals, admitted Mr. Rothrock, 
introducing his paper, “Some Effects of Air-Flow on Combus- 
tion in a High-Speed Compression-Ignition Engine.” 

“We have found out,” he continued, “that we can inject 
fuels sufficiently fast; we think we are vaporizing fuels fast 
enough; we are atomizing them small enough; we are getting 
ignition lags short enough; but our chief trouble is we don’t 
mix the fuel fast enough.” 

Considerable improvement in the performance of the com- 
pression-ignition engine has been obtained by the use of a 
displacer piston, he stated. 

Effects of this piston on air-flow and effects of the air-flow 
on the fuel spray and flame formation in the combustion- 
chamber of the single-cylinder test engine were shown by 
high-speed motion pictures taken at the rate of 2200 per sec., 
and shown at 1/r15oth of their actual speed. “Schlieren” 
photography that records changes in density of the air was 
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employed to catch the movements of the air that entered the 
cylinder with a definite whirling motion. 

Results clearly visible in the pictures were that the direction 
of the fuel spray was changed and the spray envelope carried 
away by the moving air, although the core of the fuel spray 
was not destroyed; with the displacer piston, combustion 
reached a greater part of the chamber volume; and air induc- 
tion into the cylinder could be controlled to aid the air-flow 
set-up during the last of the compression stroke. 

How were rates of air-flow and swirl determined? 
Ricardo’s methods used? asked M. S. Huckle. 

We chose the air-flow and swirl that gave the best rates by 
test, replied Mr. Rothrock. He also felt that Ricardo’s method 
for measuring swirl velocity could not be applied to other 
engines. 

Hesselman met the problem of spray penetration or swirl 
by introducing swirls in the tips of the nozzle, according to 
James B. Fisher. What did Mr. Rothrock think of this? 

The so-called centrifugal-nozzle method appears as good 
as any and does break up the spray, Mr. Rothrock answered. 
However, he cautioned, we must be sure to use the correct 
air-flow, and there is much work to be done along these lines. 


Were 


Aircrafters Stress 
Building and Design 


That the development of all-metal aircraft is leading more 
and more to the adoption of production methods in airplane 
manufacture was forcibly brought out at the Aircraft Con- 
struction session, Thursday under the chairmanship of Mac 
Short, SAE vice-president representing Aircraft Activity. 
Fred W. Herman, Douglas Aircraft Co., came from the 
Pacific coast to present his paper on production methods. 
Don R. Berlin, Curtiss Aeroplane and Motor Co., devoted his 
paper to the design phase of metal aircraft construction. 

At the present time limited aircraft production precludes 
' manufacturers adopting automotive production methods and 
necessitates a preponderance of hand labor, is the opinion 
expressed by Mr. Herman in his paper, “Manufacturing 
Phases of Metal Aircraft Production.” Some production tools 
are being advantageously used, he added, and prophesied that 
an increasing number of parts will be fabricated on the power 
press and that much assembly work will be accomplished by 
spot welding. Forgings and die castings also will probably 
be used much more extensively, he said. 

“Metal construction” in this paper means a stressed skin 
structure of aluminum alloy. Mr. Herman spoke particularly 
of monocoque construction wherein the skin is stressed in 
tension and compression due to bending and also carries sheer 
load. The wing and fuselage of the Douglas DC-2 are of 
this type construction. Ever since sheet metal construction 
has been applied to aircraft manufacture there has been an 
insistent demand for a method of installing rivets when work- 
ing entirely from one side, he said, and devoted a consider- 
able portion of his paper to riveting problems and methods. 

The design angle of stressed skin structures for aircraft 
was covered by Mr. Berlin, who stated that during the past 
six or seven years there has been an ever-increasing tendency 
toward all-metal aircraft design due to demand of operators 
for this type of structure because it offers decreased cost of 
maintenance and longer life. Mr. Berlin stated his belief that 
all-metal structures, particularly of the stressed skin type, lend 
themselves to low cost production better than any other type. 

All parts such as fuselage rings, wings and tail surface 
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bulkheads, aileron, elevator and rudder ribs, and small parts 
requiring forming, he said, should be designed so that a 
hydraulic press, flanging machine, or drop-hammer can be 
used to advantage in fabrication. 

Theodore P. Wright opened the discussion by observing 
that small revolutions have formed together to make evolu- 
tion in the aircraft industry. Mr. Wright stressed the neces- 
sity of decreasing riveting costs, stating that there are more 
than 100,000 rivets to be driven in constructing a modern 
transport plane. This necessity was generally agreed upon by 
other discussers, and much of the discussion centered on the 
subject of the development of spot-welding of structural parts 
and the development of flush or countersunk rivets which 
can be used satisfactorily. Dr. George W. Lewis emphasized 
that the drag from rivet heads must be eliminated, and said 
that in the near future buffing or polishing of wings will be 
common to reduce resistance. In answer to a question regard- 
ing stainless steel as a stressed skin structure, Mr. Herman 
expressed his belief that its use is dubious. Mr. Berlin sees a 
possibility of its use in the future when much larger airplanes 
are made. Fred E. Weick suggested the possibility of utiliz 
ing a plastic in wing construction if one can be developed 
that will give greater thickness for the same weight as Dural. 
Mr. Wright agreed that plastics should receive consideration. 

Others entering the discussion included Richard C. Gazley, 


T. B. Rhines, and Glen Lampton. 


Engine Session Takes 
International Aspect 


Ideas from engineers of three countries contributed to the 
Aircraft Engine session on Thursday. From England, H. 
Wood of Rolls-Royce gave a stirring argument for liquid 
cooled aircraft powerplants. P. A. Anderson of Wright 
Aeronautical Corp. told of installation requirements of the 
air-cooled radial engine, and a paper on vibration of crank- 
shaft propeller systems, prepared by Karl Lurenbaum, 
Deutsche Versuchsanstalt Fur Luftfahrt, was read by title. 
S. D. Heron was in the chair. 

Taking the offensive for the liquid-cooled aircraft engine, 
Mr. Wood read his paper “Liquid-Cooled Aero Engines,” 
which is printed in full on pages 267 to 286 in this issue of 
the Journat. In the discussion of Mr. Wood’s paper the air- 
cooled engine was championed by American engineers. 
Much of the discussion was written and is published follow- 
ing Mr. Wood’s paper. Among those contributing were Ken- 
neth Campbell, A. L. Beall, Dr. George W. Lewis, W. Worth, 
W. A. Parkins, Lieut. Frank D. Klein, and Opie Chenoweth. 
Dr. Lewis, complimenting Mr. Wood upon his paper, said 
that in America we have let the pendulum swing too far 
toward air-cooled engines, that we have neglected liquid 
cooled engines, and that we owe much to the English engi- 
neers for their extensive work in this field. 

The importance of installation in the reliability and 
efficiency of the air-cooled radial-aircraft engine was ex- 
pounded by Mr. Anderson in his paper. 
considers one of the most critical installation problems, and 
he called attention to the fact that two of the most distin- 
guished contributions to airplane performance, the N.A.C.A. 
cowl front opening and the controllable pitch propeller, have 
complicated the cooling problem. He then described a 
reverse flow cowl which his company has designed and is now 
constructing for flight test. 

(Continued on page 48) 
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New Members Qualified 


Etpon K. 
Products Co., 3088 West 1o6th St., Cleveland, 
Ohio. 
ScHMIDT, 
Armour and Co., U. S. Yards, Chicago, Ill. 
Srssions, Epson Oxiver (M) president, E. O. 


ANGELI, JEAN (J) designer, Avions Caudrou 
Renault, Billancourt, Seine, France; (mail) 22 
Rue de Bezons, Carrieres Sur Seine, France. 

BraziER, JOHN Vircit (A) assistant superin- 
tendent, Barnsdall Refining Corp., Barnsdall, 
Okla. 

CALINGAERT, (M) director chemical 
research, Ethyl Gasoline Corp., 723 East Mil- 
waukee Ave., Detroit, Mich. 

T. (J) laboratory assistant, 
instructor, Polytechnic Institute of Brooklyn, 99 
Livingston St., Brooklyn, N. Y.; (mail) 192-15 
109th Ave., Hollis, L. I., N. Y. 

CoLtins, B. (M) lubrication engi- 
neer, sales manager (co-inventor), Luber-Finer, 
Inc., 1119 South Hope St., Los Angeles, Calif.; 
(mail) 2528 South Cochran Ave. 

CroTreau, CLARENCE A. (M) president, Truck 
Engineering Co., Fort Wayne, Ind. 

Crouse, W. D. (A) 2001 South Alameda St., 
Los Angeles, Calif. 

Jay I. (M)_ superintendent of 
equipment, Davidson Transfer and Storage Co., 


GEORGE 


Carson, WALTER 


WILLIAM 


Davipson, 


400 Key Highway, Baltimore, Md. 
FLERACKERS, Oscar (FM) chief engineer, 
Sabena Aerodrome je et a Haren, Brussels, 


Belgium. 
Gates, C. R. (A) eastern representative, Far- 
rell Manufacturing Co., Joliet, Ill.; (mail) 
Hunter St., Long Island City, N. Y. 
GeiIcer, Harotp L. (M) chief, Chicago office, 
International Nickel Co., Development and Re- 
search Division, Room North Michi- 
gan Ave., Chicago, Ill. 
GoopMAN, Wituiam E. 
Goodman Manufacturing 
Halsted St., Chicago, IIl. 
Gray, Ear! 


42-5I1 


1116, 333 


(M) 
Co. 


vice-president, 
4834 South 


Sruart (A) superintendent bat- 


tery division, E. A. Wildermuth, 1102 Atlantic 
Ave., Brooklyn, N. Y.; (mail) 165 Woodruff 
Ave. 

HaMMOoND, Harotp F. (J) traffic engineer, 


National 
writers, 1 


3ureau of Casualty and Surety Under- 
Park Ave., New York City. 
Avsert F, (M) inventor, special 
project engineer, Truck Equipment Co., Inc., 
1791 Fillmore Ave., Buffalo, N. Y.; 
Eden, N. Y. 

Hi_pEBRAND, R. L. (A) shop foreman, State 
of California, Division of Highways, Shop No. 


HiIcKMAN, 


(mail) 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between May 10, 1936, and 
June 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Hocartnu, C. M. (A) district manager, Auto- 
car Sales and Service Co., Salisbury, Md. 

IRINGER, Freperick C. (A) manager truck 
tire sales, Lee Tire and Rubber Co., 655 11th 
Ave., New York City. 

Kay, Lioyp D. (M) president, Kay-Brunner 


Steel Products, Inc., Box 235, Los Angeles, 
Calif. 

Larsson, Kari-Henrik (FM) chief opera- 
tions, A. B. Aerotransport, Malmo 8, Stock- 
helm, Sweden. 

Limouze, Cuarves A. (J) engineer, Glenn 
L. Martin Co., Baltimore, Md.; (mail) 1120 


Oak Hill Ave., Hagerstown, Md. 

Lone, C. Donatp (J) engineer, draftsman, de 
Havilland Aircraft of Canada, Ltd., Postal Sta- 
tion “L’’, Toronto, Ont., Canada; 
Stibbard Ave. 


McReyno tps, Joun O. (J) student, University 


(mail) 129 


of Michigan, Ann Arbor, Mich.; (mail) 307 
South Division St. 
MitteR, Grorce W. (M) vice-president, 


technical director, American Lubricants, Inc., 


1575 Clinton St., Buffalo, N. Y. 


MuELLER, GeorcE, Jr. (J) draftsman, Le- 
Blond-Schacht, Eighth and Evans, Cincinnati, 
Ohio. 


Muir, Tuomas Givan (A) dispatcher’s clerk, 
Shell Eastern Petroleum Products Co., Inc., 50 
West soth St., New York City; (mail) 
Sanford Ave., Flushing, L. I., N. Y. 

Oest, Harry A. (SM) warrant machinist, 
U. S. Coast Guard, Washington, D. C.; (mail) 
Vimalert Co., Ltd., 835 Garfield Ave., Jersey 
City, N. J. 

Prorx, Errenne (FM) Ingenieur Don du 
Materiel, Air France, 2 rue Marbeuf, Paris, 8 e, 
France. 


150-15 





RALSTON, (M) engineer, Circo 


ArtHuur C. (J) 


junior engineer, 


Sessions and Co., 120 South La Salle St., Chi- 
cago, Ill. 

SmitrH, Norman W. (A) sales engineer, 
Wermold Company, 6700 Grant Ave., Cleve- 
land, Ohio. 

SouceK, Romus (J) test engineer, 
Aeronautical .Corp., Paterson, N. J. 

STAFFORD, FRaNK Harotp (A) manufac- 
turers sales department, Canadian Goodrich 
Co., Ltd., Kitchener, Ont., Canada; (mail) 176 
Frederick St. 

Taytor, Morris P. (M) 
signing, Stanford University, 
ford University, Calif. 

Taytor, Pau L. (A) president, general man- 
ager, Waverly Garage and Auto Engineering 
116-122 Quitman St., Newark, N. J. 
Tuomas, Oscar C. (J) unit injector depart- 


Wright 


de- 
Stan- 


experimental 
Box 524, 


Corp., 


ment, Winton Engine Manufacturing Corp., 
2160 West 106th St., Cleveland; (mail) 3038 
West ro4th St. 

Tuomas, Ropert W. (A) automotive engi- 
neer, Fidelity and Casualty Co. of New York, 
80 Maiden Lane, New York City. 

Tsupa, Kazuo (J) superintendent, Kosoku 


Kikau Kogyo Kabushiki Kaisha, Higashi Shi- 
nagawa, Shinagawa-Ku, Tokyo, Japan; (mail) 
10 Higashi Shinanomachi, Yotuyaku, Tokyo. 

WancerR, Norman F. (A) automotive engi- 
neer, Gulf Refining Co., 1515 Locust St., Phila- 
delphia. 

Watson, R. A. (M) chief engineer, Federal 
Mogul Corp., San Francisco; (mail) 210 Van 
Ness Ave. South. 

Wesser, ArtHuR Howarp (A) district man- 
ager, Perfect Circle Co., Hagerstown, Ind.; 
(mail) 272 South Crescent Drive, Beverly Hills, 
Calif. 

Wirson, Grover C. (M) associate professor, 
steam and gas engineering, charge steam and 
laboratory; University of Wisconsin, Me- 
chanical Engineering Building, Madison, Wis.; 
(mail) 1421 Vilas Ave. 

WoopHuLL, Joun B. (A) president, Double 
Seal Ring Corp., 305 East 45th St., New York 
City; Dodwood Engineering Co., Hempstead, 
L. I., N. Y.; (mail) Double Seal Ring Corp. 


gas 


Applications Received 


9, Huntington Park, Calif.; (mail) 2749 Line 
Oak St 
Baitty, Frank, president, Auto Mutual In- 


demnity Co., New York City. 

BarBer, ARTHUR W., representative, Dunlop 
Tire & Rubber Goods Co., Ltd., Toronto, Ont.. 
Canada. 

3ELL, LeronarpD Vicror, service 
Chrysler Motors, Ltd., Surrey, England. 

Britton, Russect K., instructor, 
Vocational School, Appleton, Wis. 

CaRLTON Lamp Corp., Union City, N. J. 

CLarkson, Ratpu R., Detroit representative, 
Latex Fiber Industries, Inc., Beaver Falls, N. Y. 

Dauzet, R. C., lubricating engineer, Ameri- 
can Oil Co., Baltimore, Md. 

DomsBrowskli, Cass 


Mfg. 


engineer, 


Appleton 


E., manufacturing 
Div., Borg-Warner 


man- 
ager, Long Corp., 
Detroit, Mich. 

GuasnorF, H. I., lubricating engineer, Ameri- 


can Oil Co., Baltimore, Md. 





The applications for membership 
received between May 15, 1936, 
and June 15, 1936, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 





HoLpeN, FRANK J., manager, Auto Centre 
Garage, Los Angeles, Calif. 
Hotts, Jack O., representative, American 


Hammered Piston Ring Co., Baltimore, Md. 
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Howarp, Henry H., general sales represen- 
tative, Caterpillar Tractor Co., Peoria, Ill. 

Howe, Crayton B., sales engineer, Steel & 
Tubes, Inc., Ferndale, Mich. 

Hupson, Cuarves, Jr., Admr. Assistant, U. S. 
Government, Tennessee Valley Authority, 
Knoxville, Tenn. 

KeLiey, THERON R., Diesel field engineer. 
Waukesha Motor Co., Waukesha, Wis. 

KUHLEN, FREDERICK, assistant professor me- 
chanical engineering, The College of the City 
ot New York, New York City. 

Leete, Cuarves E., lubricating engineer, The 
Pure Oil Co., New York City. 

LoMBARD, JOHN J., Rex Mfg. Co., Conners- 
ville, Ind. 

Lovesrty, ALFRED CyriL, experimental engi- 
neer, Rolls-Royce, Ltd., Derby, England. 

(Continued on page 46) 
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News of the Society 


(Continued from page 31) 





Other members of the Society on the faculty 
at Purdue are G. A. Young, head, School of 
Mechanical Engineering, and Paul Bauer, in- 
structor in mechanical engineering. 

Dean A. A. Potter of the Purdue Schools of 
Engineering, communicating to the Society the 
approval of the Purdue faculty of the forma- 
tion of this SAE student branch, writes that 
“this particular branch will receive the unquali- 
fied support of the Dean of the Schools of 
Engineering as well as of other members of 
the engineering staff.” 


Golf Tournament Ends 
First Year’s Program 


@ So. New England 

The first year’s program of Southern New 
England Section wound up with a gala spring 
party at the Shuttle Meadow Club, New Bri- 
tain, Conn., May 21. 

Twenty-five members entered the golf tourna- 
ment in the afternoon. C. B. Beckwith and 
E. R. Carter tied for low net score while C. W. 
Waite, C. R. Wells and Arthur Thornton tied 
for second place. 

T. C. D. Crow officiated as toastmaster fol- 
lowing the dinner, introducing Ernest Andrew 
who in turn presented Bob Willis who en- 
tertained with humorous anecdotes. 

SAE headquarters was represented by John 
A. C. Warner, secretary and general manager, 
and E. F. Lowe, assistant general manager. 


e . . 
Visit to Airport 
Precedes Meeting 
@ Chicago 

The Chicago Section held its “Father and Son” 
meeting May 5 at the Chicago Municipal Airport, 
bringing an attendance of over 250 members 
and guests—which record has been beaten only 
by the show meeting last November. The 
meeting started with an inspection trip through 
the airport at 4:00 p. m. under the direction of 
John A. Casey, superintendent, and John Becker, 
chief radio operater, which was followed by 
a dinner at the Clearing Industrial Club and 
a presentation of papers on aeronautical sub- 
jects. 

All of the details of the radio dispatching 
method as used by the city of Chicago were 
explained in detail and the group was then 
taken to the hangars of the United Airlines, 
where new improvements in air equipment 
were explained, including the new acoustic 
treatment, and the lighting facilities. The en- 
tire group was then taken to the American Air- 
lines’ hangars to inspect their facilities. 

The inspection of the American Airlines’ 
hangars was under the direction of Ralph 
Damon, vice-president of American Airlines, 
and the inspection of United Airlines’ hangars 
and facilities under the direction of Frank Cald- 
well, general superintendent of United Airlines. 
Everyone enthusiastically welcomed the op- 
portunity afforded to study the entire program 
of modern commercial airplane operation and 
dispatching. The guides and escorts were 
thoroughly versed in their subject and much in- 
formation was gained from the world’s busiest 
airport at this meeting. 

Following the dinner, Section Chairman 
Hendrickson turned the meeting over to Act- 
ing Chairman Edward A. Sipp of the Burgess 
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Battery Co., acoustic division. There were 
three speakers. O. T. Larsen, chief meteorolo- 
gist of United Air Lines, gave a semi-technical 
talk covering meteorology and its relationship 
to airways dispatch. 

Mr. Damon spoke on “Airport Problems of 
an Air Transport Operator.” In his talk he 
covered the various intricate facilities for ser- 
vice and repair of radio, lighting and other 
equipment as required by air transport opera- 
tors to facilitate maximum safety in operation. 

William Cummings of the U. S. Army Air 
Corps, materiel division, Wright Field, Dayton, 
Ohio, gave the final talk, which was illustrated 
with a motion picture. Mr. Cummings acted 
as engineer-in-charge of the U. S. Army Air 
Corps-National Geographic Society Stratosphere 
Flight, which took place last November at 
Black Hills, South Dakota, during which the 
world’s record for altitude was regained by the 
United States. Mr. Cummings went into de- 
tails in describing the great variety of special 
instruments, batteries and other pieces of equip- 
nent that were used to make the highly scien- 
tific observations in this record-breaking balloon 
ascent. 


Council Acts On 
Oils and Transport 


At the White Sulphur Springs meeting, the 
Council authorized the organization of a sub- 
division of the Lubricants Division of the Stand- 
ards Committee to assist the division in its 
expeditious handling of various lubricants prob- 
lems—mainly through the concise establishment 
and clarification of issues and objectives. 

Upon recommendation of the Transportation 
and Maintenance and Truck, Bus and Railcar 
Committees, the Council sanctioned the holding 
of a Regional Transportation Meeting in New- 
ark next fall. The program of technical ses- 
sions and other features will have the benefit 
of the cooperation and endorsement of the 
two Professional Engineering Activity Commit- 
tees above mentioned. 





Meetings Calendar 


S.A.E. National Aircraft 
Production Meeting 


October 15-17 
Ambassador Hotel 


Los Angeles, Calif. 


S.A.E. Annual Dinner 
Nov. 12 


Hotel Commodore 


New York City 


S.A.E. Annual Meeting 
Jan. 11-15, 1937 
Detroit, Mich. 


—_——— — 





Annual Race Meeting 
Draws Record Crowd 


@ Indiana 

The annual ‘“‘500-Mile Race Meeting” of the 
Indiana Section, May 27, at Indianapolis brought 
more than 300 members and guests to hear 
Ted E. Allen, secretary of the A.A.A. Contest 
Board, talk on “The A.A.A. Contest Board 
and Its Functions’, Arthur Pilsbury, A.A.A. 
Contest Board, on “Some Salt Bed Speed Rec- 
ords and their Making’ and E. S. Twining, 
Champion Spark Plug Co., on “Research in 
Spark Plugs for Maximum Performance’’. 

Lee Oldfield led the discussion, which largely 
centered on transmissions for racing cars, with 
particular reference to performance on road 
tracks. Samuel White of Warner Gear Co. 
and engineers from the Borg-Warner Corp. took 
part in portions of the discussion, as did several 
of the racing men who attended. 





Applications Received 
(Continued from page 45) 


MacMiitian, CuHarces W., assistant engineer, 
Kent-Moore Organization, Inc., Detroit, Mich. 

MarTLanp, R. W., Jr., editor, Radco Pub- 
lications, Oakland, Calif. 

McKintey, Herman T., shop foreman, Ster- 
rett Operating Service, Baltimore, Md. 

Moore, Ropert L., research director, Mar- 
shall Asbestos Corp., Troy, N. Y. 

PatreRsoN, Georce B., technical assistant 
manager, aviation department, Socony-Vacuum 
Oil Co., Inc., New York City. 

PEARSALL, Howarp WILLIAM, junior engineer, 
Ethyl Gasoline Corp., Detroit, Mich. 

Raynor, ALLEN GEORGE, service superin- 
tendent, Sterrett Operating Service, Baltimore, 
Md. 

Reynotps, H. R., chief engineer, Fafnir Bear- 
ings Corp., New Britain, Conn. 

RuTMAN, JosEPH, vice-president, Sta-Vis Oil 
Co., Inc., St. Paul, Minn. 

ScHROEDER, Harry E., assistant superin- 
tendent, The Buckeye Forging Co., Cleveland, 
Ohio. 

SHEPARD, Wuitinc N., sales engineer, Plaskon 
Co., Inc., Toledo, Ohio. 

Tempest, CxiirForp Mor trey, technical ad- 
viser and service manager, Westcott, Hazell & 
Co., Ltd., Sydney, Australia. 

Tempe, Rospert J., transportation manager, 
Lincoln-Boyle Ice Co., Chicago, Ill. 

THELANDER, W. V., research engineer, At- 
wood Vacuum Machine Co., Rockford, III. 


Tracy, CuHar_es SepGwick, research engi- 
neer, Standard Oil Development Co., Elizabeth, 
mm. J. 


Ucxo, Bernarp, designing and 
engineer, International-Plainfield 
Plainfield, N. J. 

Van Zanpvt, Rotuin P., research and labora- 
tory engineer, International Harvester Co., Chi- 
cago, Ill. 

Vocr, Reimnnart E., sales engineer, 
Timken Roller Bearing Co., Canton, Ohio. 

Wiener, Earte A., motor analysis and cor- 
rection, Cities Service Oil Co., Cleveland, Ohio. 

Witcox, Grant S., Jr., machine repairman, 
Plymouth Motor Corp., Detroit, Mich. 

Wirtn, Emin O., chief engineer, automotive 
carburetor division, Bendix Stromberg Car- 
buretor Co., South Bend, Ind. 

Wotr, GrorcEe W., vice-president, General 
Motors Export Division, New York City. 

Zamzow, GEorGE Louis, automotive engineer, 
Chicago Surface Lines, Chicago, IIl. 

ZELLEY, FENIMORE Bacon, junior engineer, 
Crew Levick Petroleum Co., Philadelphia, Pa. 
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Motor Co., 
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Headlights and License 
Plates Are Argued 


An important meeting was held by the 
Lighting Division of the SAE Standards 


Committee at White Sulphur Springs, June | 


2, and a number of invited guests, primarily 
to review the automobile headlighting prob- 
lem and discuss provisions of maximum 
road lighting for present night driving con- 
ditions and promotion of greater safety in 


automobile operation. Discussion was | 


woven largely around a paper by A. W. 
Devine, Assistant Registrar of Motor Ve- 
hicles in Massachusetts and a member of 
the Lighting Division. Mr. Devine re- 
viewed briefly the historical development of 
the several types of automobile headlamps 
in present use, undesirable factors that have 
crept into the situation and a number of 


general suggestions aiming toward im- | 


proved design and performance of head- 
lamps. Need for these improvements, 
brought about largely by the improved per- 


formance of modern automobiles and their | 


much greater use in night driving, were 
cited. 

Although no definite recommendations 
were approved by the Division at this meet- 
ing, it was agreed that the problem should 
be attacked in the future not only as one 
of design and manufacturing but also as 
one of regulation, especially as relating to 
the performance of headlights on the road, 
to facilitate proper headlamp adjustment 
and to obtain maximum safety so far as 
the headlighting problem is concerned from 
the car driver’s standpoint. 

Standardization of automobile license 
plate sizes was the second major subject 
reported on by Mr. Devine who is chair- 
man of the Subdivision that has been study- 
ing this subject. Mr. Devine reported cor- 
respondence with the motor vehicle officials 
in practically all the States in studying this 


subject and presented a report that had nar- | 


rowed down to two suggested sizes for 
license plates, one 7. x 6% high and the 
other 9 x 6% high. These were com- 
pared with the sizes of plates in various 
States ranging up to 16 in. long by 7 in. high. 

General discussion indicated the probable 


greater acceptability of a size slightly longer | 


than that suggested in Mr. Devine’s report 
and on motion duly seconded the meeting 
voted to recommend the adoption as SAE 
Standard, of license plates 10 in. long by 


64 in. high, to have four bolt holes 5/16 | 
in. diameter placed % in. from the edges | 


of the plate at the corners. In voting this 
recommendation, it was also voted that 
further study be given to the number and 
letter designations to be recommended for 
use in connection with the proposed stand- 
ard plate size. 

The meeting was presided over by Di 
vision Chairman C. A. Michel. 
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wri EFLEX 

ALL-METAL 
FLEXIBLE 
TUBING 








For twenty years satisfactorily used as original 
equipment by most Manufacturers of Automobiles, 
Trucks, Tractors and Buses. Titeflex is all-metal. 
No rubber or composition is used to make the 
tubing tight. 


TITEFLEX is furnished in many different construc- 
tions to solve specific problems. Fuel lines for the 
Automotive Industry. Shielding for motors and 
electrical systems. Lubrication and pressure lines 
for machine tool equipment. Steam and air lines 
for plant equipment. Exhaust tubing and conduit 
for low pressure applications. 
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1936 Summer Meeting 
(Continued from page 44) 


Mr. Anderson declared that the engine mount must receive 
most careful consideration. From the viewpoint of weight, 
strength, reliability, accessibility and cost he believes that the 
tubular steel mount is most satisfactory. He explained the 
necessity of testing the propeller as to its balance, track and 
pitch of individual blades, and the engine as to proper carbu- 
retion before flight. As a substitute for the variable speed 
motor used during the ground test, Mr. Anderson suggested 
a Reed tachometer. 

Before concluding his paper Mr. Anderson told of a car- 
buretor being developed by the Wright company in which 
icing will not occur except during the comparatively rare 
occasions when atmospheric conditions are such that ice forms 
on airplane wings, at which time a few degrees of preheating 
will be sufficient to eliminate the carburetor ice. 

Dr. Lewis remarked in discussion that the N.A.C.A. has 
been particularly interested in cowling and cooling in the last 


| year. They have studied 13 different arrangements of cowl 


ing, selected the most promising and have been conducting 
tests for about a month. 


Aircraft Operators and 
Designers Air Views 


A practical survey of air transport operations, combined 
with a careful analysis of the development of constant-speed 
airplane propellers and their effects upon airplane character 
istics, made the aircraft meeting on Wednesday of consider 


| able interest both to manufacturers and operators of airlines. 


R. C. Gazley was session chairman. 

Aircraft transportation, the lusty ten-year-old “baby” of 
the automotive industry, promises to break the amazing 
record for growth made during the past two or three years, 
according to a paper by W. A. Patterson, president, United 
Air Lines, read by Cyril Thompson of the same company. In 


| the spring of 1926 the first air mail-passenger operations 


under private management were inaugurated, but the real 
growth occurred during the past five depression years, he 
pointed out, with passenger miles flown by all airlines in the 
United States in 1935 more than tripling the 1930 total. 
Whereas it took all the airlines seven years to sell 350,000 


| tickets, he expects they will sell more than a million tickets 


We have had a very large experience in solving 
difficult flexible tubing problems. Send us your 


specifications. 
ee e¢ e@ 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 








TITEFLEX METAL HOSE CO. 
Newark New Jersey 


| 


| this year alone. 


“Airlines have only scratched the surface of passenger and 
express business,” he told the meeting. “Air express has 
trebled in two years, and last February the groundwork was 
laid for great advances when the lines unified their air 
express facilities.” 

Careful choice of pilots, constant checking on their ability 
and health, a far more thorough understanding of meteorology 
and great advances in design and construction of transport 
planes have increased safety of air travel, in spite of the over 
dramatization of airplane accidents by the newspapers and 
radio, he said. 

The fundamental need of experimental work on new 
types of transport aircraft on the one Mand, and the huge 
cost of such work on the other, have led five major airlines 
to join in developing an experimental plane. The craft will 
cost about $500,000, and should be ready for service in 1937, 
Mr. Patterson said. Fifty of these planes will be bought, he 
estimated, as soon as the first one is built, and this order will 
be followed by more as the requirements for faster and more 
comfortable airplanes increase. 


(Continued on page 50) 
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) Exide manufactures Arctic 
weather to rule out guesswork 
on engine starting... 


XIDE engineers can speak with au- 
thority on the subject of starting gaso- 
line or Diesel engines as a result of the 
most exhaustive and prolonged tests 

made in their “arctic” laboratory. 





A special “cold chamber” was built, in which necessary for high cranking speeds at low 


engine, electric starting system and battery temperatures. They deliver this voltage at 
alike could be cooled to 30° below zero — and high rates of discharge. But they do not 


held there uniformly. Many types of engines sacrifice any of the dependability and long life 
were tested. Facts were accumulated .. . for which Exides are famous. 

studied . . . new tests were made. Opinions Exide Engi ae ff f 

and guesswork were eliminated. xide Engineering Service offers Iree recom- 
mendations on the size and type of Exide best 


As a result, you can depend fully on Exide adapted to your equipment. 


recommendations. Exide Starting Batteries . : : 
will handle their job under the toughest THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


~ . The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
conditions. They have the high voltage Exide Batteries of Canada, Limited, Toronto 





Exide 


BATTERIES 
FOR ENGINE STARTING SERVICE 
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MUST BE DESIGNED TO 


P and down the high- 

ways of America, Reo 
Speed Wagons have earned 
a reputation for delivering 
the goods. With these com- 
mercial vehicles, perfect 
clutch performance is essen- 
tial. Therefore Reo was one 
of the first motor car manu- 
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(Citeh Prearings FOR REO 


facturers to adopt the new 
BCA Prelubricated Clutch 
Bearing for Speed Wagons, 
trucks and passenger cars. 


This newest contribution 
to clutch efficiency was de- 
signed by BCA to eliminate 
costly auxiliary oil lines and 
the hazard of neglect of man- 
ual lubrication. It provides 
reservoirs for the lubricant, 
thermal control and _ filtra- 
tion as the lubricant passes 
to the balls and raceways. 


The Prelubricated Clutch 
Bearing merits your investi- 
gation and trial. Our engi- 
neers will work out the details. 


BEARINGS COMPANY OF 


AMERICA, 509 HARRISBURG 
AVE., LANCASTER, PENNA. 


ANNULAR 


THRUST 


> 
ANGULAR 
CONTACT 
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Specifications call for top speed of 230 m.p.h., and a cruis 
ing speed of 193 m.p.h., at 60 per cent horsepower, or 210 
m.p-h. at 75 per cent horsepower. Powered with four engines 
totaling 1000 hp., it will develop goo hp. at gooo ft. It will 
accommodate 40 passengers for goo miles, non-stop, or 20 
passengers in sleeping compartments for 1500 miles non-stop, 
and a large cargo capacity. The passenger cabin will be wider 
than a Pullman car, and 4o ft. long. 

However, no airline hangar in the United States today 
could accommodate this mammoth ship, with its 140-ft. wing 
span and go-ft. length, and only a few airports have room 
enough for it to take off and land. But the airlines are 
already working on these problems, he said. 

“Airlines are fitting themselves into the transportation 
scheme of other carriers such as rail and steamship lines. 
They have traffic agreements with these forms of transporta- 
tion, and with foreign airlines,” he pointed out. 

“This fall a passenger can walk into an airline office in the 
United States and buy a ticket for an airplane flight around 
the world—one ticket, one reservation,” he said. 

Aircraft operators are looking forward to high altitude 
flying, Mr. Thompson told the meeting in answer to a ques 
tion from the floor by Theodore P. Wright, but, he said, in 
the immediate future the aircraft lines will place emphasis 
on safety and comfort. Flying will continue at from 10,000 
to 12,000 ft. at about the rate of speed expected from the new 
multi-engined planes until more people accept airplanes as 
the most satisfactory mode of travel, he added. Answering a 
question put by Lowell H. Brown, Mr. Thompson explained 
that the problem of ear discomfort is being studied and will 
probably be remedied to some extent by eliminating rapid 
ascents and descents. 

Parachutes will have no place in transport planes, Mr. 
Thompson believes. Multi-motored planes, carefully inspected, 
operated by trained pilots, grounded in unsafe flying weather, 
and controlled from the ground, will assure air passengers of 
safe travel. 

Responding to questions put by Dr. George W. Lewis, Mr. 
Thompson said that he does not believe hangars will be elimi- 
nated for some time to come. Passengers appreciate being 
landed under cover in bad weather and hangars are impor 
tant in servicing planes. Regarding cruising speeds, Mr. 
Thompson believes that we have plenty now. Danger of 
collision is being minimized by traffic control established by a 
congress of airlines. Responding further to Dr. Lewis he 
told of instruments now being developed to keep a record ot 
what occurs during a flight as a check on the pilot. 

Mr. Thompson agreed with Norman D. Nairn, ot the 
Nairn Transport Co., operating a bus line between Damascus 
and Bagdad, that scrip for travel should be non-transferable. 
He also told Mr. Nairn, in answer to a question, that his 
company’s experience shows that passengers are content if 
they can get out of the plane every four or five hours to 
stretch their legs. 

Much labor has been expended on the development of 
devices to effect control of propeller blade angles in flight, 
and in recent years these efforts have been successful, accord- 
ing to Part 1 of a paper on constant speed propeller perform- 
ance by F. W. Caldwell, E. Martin, and T. B. Rhines, and 
read by Mr. Rhines. 

Several types ot controllable-pitch propellers have been pro 
duced and other developments include propellers that provide 
for automatic response to various forces acting on the blades 

(Continued on page 52) 
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SIMPLE DESIGN 


EASY OPERATION 





STRENGTH... SAFETY 


GOODFYEAR 
TYPE “L’ RIMS 


MADE ESPECIALLY FOR 
DISC TYPE WHEELS 


os 
BECAUSE they are tried and 


proven, easy to change without special 





tools or special instructions, the man 
who changes the tires likes the Good- 
year rim. This preference means a 
saving of tires, time and money for the 
buyers of your equipment. 


Available to you as a standard integral 
part of the disc wheel furnished by your 
supplier. 


Note below how simple and easy it is to 
operate Goodyear Type ‘‘L’’ Rims. 


THE GOODYEAR TIRE & RUBBER CO., INC., AKRON, OHIO 





SIDE RING—Hot rolled of 
special steel. Completely 
fills the gutter of the rim 
and provides full support 
for tire bead. 

















GUTTER OF THE RIM is of 
exceptional strength and 
formed to fully interlock 
with the side ring. 


BASE AND BACK FLANGE are 
integral and are hot rolled 
to correct contour to give 
maximum strength where 


needed. 


LOCK JOINT — The ends of 
the ring interlock and 
effectively resist displace- 
ment even when run with 
flat tire at high speeds. 


PRYING NOTCH is always 
visible. No special tools 
are needed to remove a 
tire from a Goodyear “‘L”’ 
rim. 


SIMPLE TWO-PIECE CON- 
STRUCTION provides econ- 
omy of weight — maxi- 
mum strength and ease 
of operation. 























: . is ot 
: L 3 SM igh SS % 
1. Insert ordinary tool into ring 2. Drop tire onto rim. 3. Start one end of side ring in 
notch and pry off. gutter. 





4. Finish the job with the pres- 
sure of your heel and the same 
ordinary tool. 


IF IT WERE YOU WHO CHANGED THE TIRES, YOU WOULD SPECIFY GOODYEAR RIMS ON EVERY TRUCK 


GOOD* YEAR RIMS 














YALE- 


FLUSH TYPE HANDLE 
for AUTOMOBILE AND 
AIRCRAFT DOORS 





ELIMINATING THE DANGER 


OF PRESENT TYPE HANDLES 
and 


ADDING TO THE BEAUTY OF 
MODERN STREAMLINING 


The new YALE 

FLUSH TYPE HANDLE 
is the result of research and 
development conducted over a 
period of five years. In utility, 
security and beauty, it is a dis- 
tinctive contribution to mod- 
ern motor car design. 







TO OPERATE 


Press button in 
handle which re- 
leases catch en- 
abling operator to 
grasp handle and 


unlatch door. 


The handle is auto- 
matically with- 
drawn to flush po- 
sition by the action 
of closing the door. 


All handles are equipped with 
YALE Pin-Tumbler Locks and 
the keys of the handle lock 
may be set to the same com- 
bination as the ignition and 
tire locks. 


The security provided by this 
new Yale Handle includes pro- 
tection against careless locking 
out and also the anti-bandit 
feature. 


When the door is 
opened from the 
inside, the handle 
remains in flush 
position. 


THE YALE & TOWNE MFG. CO. 
DETROIT DIVISION 


12340 Cloverdale Ave. Detroit, Michigan 
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themselves or to forces from outside the propeller, the authors 
explained. 

Speaking mostly from charts Mr. Rhines compared aero 
dynamics, performance, and flight testing of fixed-pitch, two 
position, and constant speed propellers showing advantages 
accruing to the latter. In present propellers, he said, a blade 
angle range of 20 deg. is available which is sufficient to allow 
the engine to be operated at its rated limits from the start of 
the take-off through its cruising glide. 

The development of constant-speed the 
Hamilton Standard Propeller Division of the United Air 
craft Mfg. Corp. was described by E. Martin and C. F. Baker 
in part II of this paper. Mr. Baker presented this section 
using a number of slides to explain the steps taken. 

George W. Lewis, G. T. Stanton, J. 
Lowell Fred E. Weick 


cussers of this paper. 


propellers by 


Denning Pearson, 


Brown, and were among the dis 


Brisk Discussion at 
Aircraft Fuels Session 


Distinguished by two outstanding papers and crowded with 
well considered discussion, this session wound up the meet- 
ing at top speed. Opie Chenoweth, U. S. Army Air Corps, 
was session chairman. 

In the development of more powerful aircraft engines, 
fuel injection of some kind is absolutely necessary, according 
to F. C. Mock, Bendix Products Corp., in his paper, “Engine 
Types and Fuel-Preparation Requirements.” 

“The biggest advantage of fuel injection,’ he stated, “is 
that the spray proves to be a powerful agency for local cool 
ing of otherwise hot places, thus permitting development of 
larger cylinder units.” 

From the standpoint of national defense, he warned, our 
naval aircraft carriers should use fire-resisting “safety fuel,” 
with low volatility and high boiling point. Mr. Mock’s paper 
is published in full on pages 257 to 264 of this issue. 

“Increase in brake mean effective pressures of at least 50 
per cent at lower fuel consumption are possibilities with fuel 
injection,” said Gustave P. Toews, U. S. Naval Aircraft Fac 
tory, in written discussion. 

Full utilization of safety fuel has had to wait upon fuel 
injection into the cylinders, according to written discussion 
of Maj. Edwin E. Aldrin, Standard Oil Development Co. 
Therefore, he felt, effort should be concentrated on cylinder 
injection. 

“Advantages of direct injection must overcome its dis 
advantage of lower volumetric efficiency,” said A. T. Gregory. 
Ranger Engineering Corp., reading from prepared discussion. 
From test results we found this drop to be 8 per cent, he 
concluded. 

The written discussions by Messrs. Toews, Aldrin, and 
Gregory are also published in full in this issue of the Jour 
NAL, following Mr. Mock’s paper. 

Taking issue with Mr. Mock on two counts, A. M. Roth 
rock attacked the offset combustion-chamber recommended in 
the paper, explaining that it could not be scavenged and the 
Denying that the limit of 
development of the compression-ignition engine had been 
reached, he believed that we did not know, there being no 
definite evidence one way or the other. 

“IT see no reason for a half-way point between a spark- 


residual gases would remain. 


(Continued on page 54) 
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Of all the luxuries which modern motor cars 
provide, none stands out in such sharp con- 
trast with the so-called “conveniences” of 
twenty years ago as the new reading chair 
riding comfort. Its importance as a sales force 
is appreciated by everyone in the industry — 
a fact which makes clear why so many of 
today's smooth-riding cars are equipped with 
Delco-Lovejoy Hydraulic Shock Absorbers. 
There is a Delco-Lovejoy Hydraulic Shock 
Absorber for any type of springing or assem- 
bly: Single Acting, Double Acting, Direct 
Acting, Inertia Control, or special applica- 
tion types for Individual Wheel Suspension. 
DELCO PRODUCTS CORPORATION 
DAYTON, OHIO 


DELCO- 
LOVEJOY 





HYDRAULIC SHOCK ABSORBERS 
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Unprecedented Competition Demands 
Utmost Economy in the Automotive as 
well as in the Railroad World 


Higher Speeds Demand Greater Security. 


Railroads and transit systems specify Dardelet 
Threaded Bolts and Nuts to obtain greater econo- 
my, security and strength in track and rolling stock. 


Dardelet Threaded Fastenings quarantee the same 
results in automotive applications and are much 
easier to assemble. 
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Write for information and engineering service 
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Chicago Office 
205 W. Wacker Drive 
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Detroit Office 
424 Book Bidg. 
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Rothrock 


ignition and a compression-ignition engine,” Mr. 
concluded. 

The successful injection system must not interfere with 
breathing, according to A. L. Beall, referring to the shrouded 
construction described in the paper. 

Experience with the Hesselman engine corroborates the 
anti-detonating effect of heat of vaporization of the fuel 
during combustion in cylinder, mentioned in the paper, con- 
firmed Arthur W. Pope, Jr. His experience indicated the 
possibility of controlling detonation by stratification, he con- 
cluded. 

Stating that he expected controversy on this point, Mr. 
Mock repeated his contention that complete vaporization is 
essential for best combustion, and that his experience checks it. 

Clearing up Mr. Beall’s questions on shrouded valves, he 
explained that he did not use the shrouded valves shown in 
the illustrations accompanying his paper. 

In reply to Mr. Gregory, Mr. Mock concluded that, accord 
ing to his tests, the loss in volumetric efficiency caused by fuel 
injection did not exceed 3 per cent. 

New gasolines, with octane ratings higher than 100, promise 
to make the dream of longer flights and more pay-load come 
true, according to Lieut. Frank D. Klein, U. S. Army Air 
Corps, in his paper, “Future Possibilities of roo-Octane Air- 
craft Engine Fuel.” 

A 15 to 30 per cent increase in power output was obtained 
by 1o00-octane fue) over that obtained by the g2-octane fuel, 
according to full-scale tests made by the Air Corps in 1934, 
he reported. 

“The Air Corps is convinced by authoritative estimates 


| that sufficient 1oo-octane fuel will be available as required,” 


he announced. 
Other high-octane fuels containing no iso-octane, such as 


_ those of high aromatic content, might be of decided value 


in the future, he continued. Their development should im- 
prove quality, lower cost, and increase the available supply of 
high-octane fuels, he predicted. 

Even though 1oo-octane fuel costs twice as much as 87- 
octane fuel, it would still earn its living, contended S. D. 
Heron. Discussing the difference between the aromatic fuels 
and others, he pointed out the balanced fuel diet of the British 
liquid-cooled engines as compared with American air-cooled 
engines, as previously discussed in the paper by H. Wood, 
read on the previous day. 

The similarity of British experience to American with 
respect to the behavior of fuels in test engines, especially of 
aromatic fuels, was pointed out by Mr. Wood. However, our 
experience diverges with service engines, he qualified. 

Characteristics of blends of isopropyl ether—a new high 
octane fuel—were given by Major Aldrin by means of slides. 
Compared with iso-octane blends, the data showed that the 
isopropyl-ether blend increases faster in octane number as a 
greater per cent of the blending agent is added to the aviation 
gasoline. 

There is enough potential propylene, the raw material, he 


| announced, to produce 850,000,000 gal. of the finished product 


| 
| 
| 


in a year—sufficient to meet our needs even in a _ national 
emergency. 

Commenting on Major Aldrin’s discussion, S$. D. Heron 
checked the characteristics of isopropyl ether reported, in 
regard to the relation of the amount of blending agent to 
octane number. However, he added that his tests have shown 
pure isopropyl ether to have an octane rating of 98% per 

(Concluded on page 56) 
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IT SMOOTHS THE WHEELS OF COMMERCE 


A BILLION WHEELS are turning... 
writing new records for speed and 
power into every type of engine de- 
signed to meet our new industrial 
surge. Higher speeds, heavier loads 
and greater engineering precisions 
have naturally increased the problem 
of maintenance...as measured by the 
time between overhauls and the nec- 
essary replacements of worn out parts. 

Good lubrication is the governing fac- 
tor. Oil companies are keenly alive to 
their new obligations. They are fur- 
nishing lubricating oils that will meet 
every condition of tolerance and tem- 
perature. BUT THAT IS NOT ENOUGH. 
These lubricants must remain in their 
original state of purity and cleanliness 


while they are in use. 


Nothing can prevent dust and grit 
and hard carbon from settling in the 
engine, mixing with the oil stream, be- 
coming a part of the lubricating film, 
and grinding away at cylinder walls, 
valves and bearings. That is why the 
Purolator Oil Filter has been termed 
the greatest forward step ever taken 
in the matter of forced (or positive) 
lubrication. The Purolator filters the 
oil, as it circulates...keeps it clean 
and effective...gives point and reason 
to the selection of oils that are indi- 


PUROLATOR 
The Oil Filter 


cated as the proper lubricant for the 
various types of engines. 

Purolators are so positive in their 
function as a cleaning agent, so relia- 
ble in their operation, and so resource- 
ful in the development of types of 
filters to fit every need, that their use 
is as broad as industry itself...and 
their users would constitute a sub- 
stantial Blue Book as to “Who’s Who 
in Industrial America.” Wherever a 
forced feed oiling system exists, there 
is a Purolator available... properly 
engineered for its protection. The 
Purolator Staff invites your inquiries 
for any service of this character. 
Motor Improvements, Inc., 365 Fre- 
linghuysen Avenue, Newark, New 
Jersey. 























































ing of TRU-LAY 
Brake Control show- 
ing cable, inner mem- 
ber, and protective armor. 


@ The space interval 
between driver and 
brake is a danger area. 
That space is spanned by the 
Brake Control.—And ‘‘Con- 
trol’ is the right word. It must 
be instantaneous, positive, reli- 
able, almost indestructible. 
TRU-LAY Brake Controls live 
up to those requirements. The — 
conduit in which the cable slides 
retains its original length even 
under curvature, never interfering 
with brake adjustment. They are 
amply flexible but firm enough to re- 
tain position and resist car vibration. 
Wear is counteracted by space- 
winding the coils of the inner mem- 
ber so that they act as a bearing 
upon which the cable slides. The 
longitudinal wires are spiraled 
around the inner member accommo- 
dating compression loads piled up 
by brake application. TRU-LAY 
Brake Controls are water, grease and 
dust proof due to lubricated packing. 


AMERICAN CABLE COMPANY, Inc. 


General Motors Building, Detroit, Michigan 


An Associate Company of the 
American Chain Company, Inc. 


Manufacturers of the famous 
Weed Tire Chains 
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cent; whereas, tertiary butyl ether rates over 100 per cent. 

Aromatic fuels give a duller audible knock than the leaded 
fuels, according to A. L. Beall. Possibly this knock is not 
heard until destructive preignition values are reached, he 
suggested. Possibilities of high-vapor-pressure and_high- 
latent-heat fuels should be surveyed, he concluded. 

“Most of the other high-octane fuel possibilities have a 
greater volatility than iso-octane,’ stated H. M. Trimble, 
Phillips Petroleum Co. “This is a significant fact,” he con- 
tinued, “when we consider the low vapor pressures and vola- 
tilities now imposed on aviation gasoline. Why not build 
aircraft engines with induction systems designed to handle 
these vapor pressures and volatilities?” he asked. 

Answering Mr. Wood first in his summary, Lieutenant 
Klein quoted from his written discussion of Mr. Wood’s 
paper. Correlation of highly aromatic fuels in different engines 
is difficult, he stated. Confirming the superior performance 
reported by Mr. Wood for highly aromatic fuels in liquid- 
cooled engines, he gave test results showing that a g2-octane 
highly aromatic allowed 32 per cent higher output than 
an iso-octane blend of 100-octane number. As aromatic fuels 
give higher cylinder temperatures in air-cooled engines, he 
believed it certain that the aromatic fuel would not show to 
such marked advantage in such an engine if cylinder tem 
perature were the criterion of limiting output. Radical 
changes in service-type engines will necessitate revisions in 
knock-test methods, he predicted. 

Multicylinder-engine tests conducted by the Air Corps on 
isopropyl ether confirm Major Aldrin’s results, he concluded. 
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En gineers Have 


Active Role in 
Future Highway 


Safety kkk * 


. _— _ 
Ten Rules for Safe Driving 

l Never overtake a car unless you are posi- 
e tive that there is ample space ahead; that 

means, of course, never on a curve or a hill. 

® 

2 Slow down when approaching all inter- 
e sections including private driveways and 

thus have your car under complete control and 

prepared to stop. 


3 Slow down when approaching any child 
e or pedestrian and thus be prepared for 
any unexpected movement. 


Keep your brakes and lights, in fact your 
e entire car, in good condition, as safe a 
condition as when it was new. 
e 
5 Stop on red traffic signals and stay stopped 
e until the light has turned green. Rushing 
signals invites disaster. 


6 Come to a dead stop at stop signs because 
e the other fellow has the right of way. 


7 If you have been drinking don’t drive. 
e Of course you believe you are sober but 
the evidence is all against sober drivers who 
have been drinking. 


Sy Slow down to compensate for slippery 
e streets caused by rain, snow or ice. 


9 Slow down when driving at night. There 
e is no substitute for daylight when it comes 
to visibility. 


10 Always drive at a speed which will 
e permit you to stop within the assured 
clear distance ahead. If you don’t get in a jam 
you won't have to get out of one. 






By Paul G. Hoffman 


President, Studebaker Corp., and 
Chairman, Traffic Safety Committee, 
{utomobile Manufacturers Association 


Y personal experience with motor-cars covers a period 

of 30 years. Looking back to 1906 and examin- 

ing the product of the industry at that time in com- 
parison with today from the standpoint of safety emphasizes 
the amazing progress that has been made. 

Development of special alloy steels, the self-starter, prin- 
ciples of safe and adequate braking, relocation of potential 
points of hazard such as gasoline tanks, etc., rugged and 
safe frames and bodies, safety glass, adequate tires, improved 
steering and a host of additional improvements have led to 
the high degree of safety and comfort inherent in the motor- 
vehicle of today. There are many improvements, known to 
all, which I have not included in this listing. 

In the face of those advancements, however, there were 
a million and a quarter accidents to motor-cars in 1935 re- 
sulting in 37,000 traffic deaths. This is a tragic situation, 
but if it hadn’t been for the high degree of safety built into 
the modern motor-car, those million and a quarter accidents 
would have involved, perhaps, an additional hundred thou- 
sand fatalities. 

The car after all is just one of the three elements in that 
well-known triumvirate, the car, the highway and the driver. 

I am merely stating the obvious when I say that we are 
in the transportation business competing with every other 
form of land transport. We are actually selling mileage 
rather than motor cars and, unless highway travel is made 
safer and congestion is reduced, the private automobile will 
lose ground to the railroads and other competing forms of 
land transport. 

The automobile industry has been very resentful of the 
horror campaigns which have been waged in the newspapers, 
the magazines and over the radio. The climax of such ac- 
tivities came with “And Sudden Death” of which 20,000,000 
copies have been sold. I do not believe in horror campaigns, 
primarily because I am confident that they promote either 
callousness or nervous excitement, neither one of which is 
conducive to safe driving. We must recognize that with 
1,250,000 trafic accidents in 1935 and almost 37,000 traffic 


{Excerpts from paper presented at Semi-Annual Meeting, White Sulphur 
Springs, West Va., June 3, 1936.] 
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deaths, there is a basis for lots of bad news; news that creates 
terrific sales resistance to the sale and use of motor cars. 

Similarly congestion limits the sale and use of motor-cars. 
Overcrowded city streets bring in the taxicab, and over- 
crowded pleasure routes on Sunday keep people home. The 
limitation to a substantial increase in motor-car ownership 
is not primarily economic but rather grows out of an inability 
to use a car advantageously. Registration records prove this. 
With even higher purchasing power congested cities show 
relatively low ownership. For example, Chicago with high 
per capita purchasing power has eight persons per car while 
less congested Indianapolis, with much lower spendable in- 
come, has twice the density of car ownership. 


Reductions Can Be Made 


Are these companion problems of highway accidents and 
congestion unanswerable? If they are then we must accept 
the limitation that goes with them, but the answer to that 
question is a decided “No”. A sharp reduction in accidents 
and a substantial relief of congestion are definitely attainable 
objectives. The procedure by which they can be accom- 
plished has been proved. The elements which we must work 
with are the highways and the driver, engineering, education, 
selection and enforcement. 

Highway and traffic engineering have gone a long way 
in the past ten years. The highway engineers know how to 
build highways that are almost accident-proof. Divided 
roadways and highway grade separations will reduce the ac- 
cident hazards at least 50 per cent. Elevated roadways such 
as the West Side elevated highway in New York or de- 
pressed highways as proposed in the Limited Way program 
for Chicago are a proved solution to express traffic in our 
great cities. The problem is one of applying the knowledge 
of our highway engineers to actual highway construction. 
We have today only a few isolated examples of modern, safe 
roadways such as the Grand Central Boulevard on Long 
Island, the Outer Drive in Chicago, the Dupont Highway 
in Delaware and the Worcester Turnpike in Massachusetts. 


Better Highways Needed in the East 


It is ridiculous that we haven’t today a divided trunk-line 
highway between New York and Boston and between New 
York, Philadelphia and Washington. Motorists have con- 
tributed ample money for the provision of such facilities, not 
only in these states but in other states as well. These state- 
ments are not intended as a criticism of Highway Commis- 
sioners because they have done a grand job for the automo- 
bile industry, but we have not given them the support to 
which they are entitled. Last year $91,000,000 of gas tax 
money was diverted from highway use. How many hundreds 
of millions of dollars have been diverted to political byways 
instead of trunk-line highways, I wouldn’t care to estimate. 
The Good Roads Movement in America which was so ac- 
tively sponsored by this industry, particularly by the late Roy 
Chapin, took us out of the mud but the time has come when 
we must support Chief Thomas H. MacDonald, of the 
Bureau of Public Roads, in the crusade he is waging for 
safe roads and streets. 

Highway illumination offers most interesting possibilities 
in reducing night-time accidents. The day will undoubtedly 
come when our most heavily traveled trunk-line highways 
will be illuminated. The cost of such an illumination pro- 
gram may delay it for some time but there can be no question 
that it should start immediately, providing adequate lighting 
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of the danger spots on our important highways. A few thou- 
sand lights placed at high-accident locations will save hun- 
dreds of lives. 

Traffic engineering is just as important as highway engi- 
neering. It supplies the scientific factual basis upon which 
good regulation must be based. It also provides the traffic 
system with its necessary equipment. 

The Chicago Loop was one of the world’s most congested 
districts before 1927. Sound trafic engineering supplied it 
with a signal system and other regulation which moves traffic 
efficiently and under conditions where accidents rarely occur, 
Similarly in Los Angeles, as a result of the application of 
sound trafic engineering, we were able to increase the travel 
on the downtown streets 60 per cent and at the same time 
move the trafic more swiftly and with greater safety. 

And now we come to the drivers, of whom there are some 
40,000,000 in the United States. What can we do to make 
the driver drive more safely and sanely? Some commenta- 
tors believe that the answer is to control him with gadgets. 
The most familiar of these is the automatic speed governor, 
but that is only one of the hundreds which have been pro- 
posed. 

Personally I believe the only answer lies in the selection 
and education of drivers. Speaking of selection, it has be- 
come obvious that the right to drive on our highways is a 
privilege that belongs only to those who are qualified to do 
so. The driver’s license must be glorified and built up to a 
point where it ranks in importance with a passport. At this 
time I am not recommending that every applicant tor a 
driver’s license be submitted to a rigorous laboratory and road 
test. In the first place such a proposal would be impractical 
because of the impossibility of adequately examining the 40,- 
000,000 drivers and, secondly, the methods for testing drivers 
are still in a development stage. 


More Police Power Needed 


Once we make the driver’s license important, however, 
and provide for suspension and revocation we have given 
our motor-vehicle administrators a policing power that can 
be used to put an effective curb on recklessness. The day 
will undoubtedly come, moreover, when driving licenses of 
different types will be issued as is the case today in the field 
of aviation. Some pilots who are perfectly capable of flying 
a private ship could not be trusted with a transport. 
larly, some drivers should be limited to very low speeds be- 
cause of physical or mental limitations which make it im- 
possible for them to handle a car safely in the high-speed 
ranges. 

For the time being the major part of our efforts on drivers 
must be directed toward education and included in educa- 
tion is that of the punitive type which we call enforcement. 
It can be roughly stated that 10 per cent of the drivers on 
our highways are experts, 80 per cent average good drivers 
and 10 per cent deliberately reckless individuals who are out 
to burn up the roadways without regard for the rights of 
others. Most people have the impression that approximately 
go per cent of the accidents are caused by the 10 per cent 
who are deliberately reckless. This is not based on fact. 
The reckless drivers do contribute more than their share of 
accidents — perhaps as much as 20 per cent—but it is safe 
to say that at least 70 per cent of the accidents involve the 
80 per cent who are average drivers. They are not reckless 
— just careless. 

There is one dramatic fact which has developed out of 
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our investigations which cannot be over-emphasized. The 
10 per cent of expert drivers whom I have mentioned are 
almost immune from accidents. Take the record of the 
American Telephone & Telegraph Co. with its 16,000 drivers: 

During 1935 the accident record of these drivers was 84 
per cent lower than that of an average group of 16,000 
drivers. If these 16,000 drivers were supermen this record 
might not be so significant but, on the contrary, they were 
average drivers who had become experts from a safety stand- 
point by the observance of a few simple safety rules. It can 
be stated that any average driver today can, by strict ob- 
servance of those same rules, change his status from average 
to expert and then reduce his individual accident hazard 84 
per cent or more. 

A summary of these simple safety rules is given in black- 
faced type on the opening page of this article. 

You see how simple.the problem is, merely that of get- 
ting the 40,000,000 drivers to follow these ten rules; but it 
is going to take a thoroughly organized effort extending over 
all the years to come to accomplish this result. First of all, 
the official agencies of enforcement must be alert and in- 
telligent. They must be backed up by civic groups which 
are engaged in continual education and support for the of- 
ficial agencies. 

The automotive industry is now giving financial support 
to a number of National organizations which have been ac- 
tive in the safety field. Among them are the American Auto- 
mobile Association, The American Legion, General Federa- 
tion of Women’s Clubs, Harvard University Bureau for 
Street Trafic Research, Highway Education Board, Inter- 
national Association of Chiefs of Police, National Safety 
Council, National Congress of Parents and Teachers, the 
National Grange and Northwestern University. 


Must Keep Everiastingly at It 

These National organizations are being supported because 
through them we hope to bring to the highway accident 
problem the same technique which was employed in clean- 
ing up the industrial accident situation. The rules for safety 
in factories were well known 25 years ago just as the rules 
for safe driving can be so simply stated today, but to get 
adherence to those rules it was necessary to exert the proper 
discipline, to start competition between departments for 
safety, to penalize recklessness and reward caution and to 
keep continually and everlastingly at it. All of these great 
organizations which are now functioning in the safety drive 
are using a proved technique with the final objective of get- 
ting as close to 100 per cent observance of safe driving rules 
on the part of our 40,000,000 drivers as is humanly possible. 

What happens to the accident record when you have an 
ideal set-up of official enforcement and civic cooperation? I 
can give you that in one sentence: They have had it in 
Evanston, Ill., for the past seven years, from 1927 to 1935 
and the accident record came down from 23.5 accidents per 
100,000 1N 1927 to 2.9 iN 1935. 


Make It Smart To Drive Safely 


Where does the Society of Automotive Engineers come into 
this picture? First and foremost, it is up to every member 
of the Society to set an example by driving courteously and 
safely. Second, to preach safe driving at every oppor- 
tunity — become a safety center, as it were, help make it 
smart to drive safely. 

Next, much of the progress which has been made in the 
past in building safety into our motor-vehicles has come 


about as a result of the standardization program undertaken 
by the Society many years ago. 

With compulsory inspection of motor-vehicles in many of 
our important States today and, with the movement spread- 
ing, it is extremely important that standardization work be 
carried on. At the moment motor-vehicle demonstrators are 
very critical of the wide variety of mechanisms for adjusting 
headlamps and brakes. Unless the engineers themselves come 
into agreement on this class of adjustment which will be 
handled by inspection stations, the legislators will start mak- 
ing laws next winter. 


Additional Mechanical Aids Needed 


And now I wish to take issue with certain statements made 
in reference to engineering responsibility for safety. In so far 
as possible, our cars must be built foolproof from a safety 
standpoint with mechanical compensations for human weak- 
nesses wherever it is possible to provide them. I will give 
a simple illustration of what I mean. Traffic regulations re- 
quire that we give a signal before stopping but we have a 
most effective mechanical substitute today in a stop-light 
which automatically gives such a signal. Every effort should 
be made to provide further mechanical substitutes for driver 
carelessness. I further realize that the Society already has 
committees which are developing technical data for the use 
of safety committees, motor vehicle administrators, highway 
commissioners and other public officials. I merely urge that 
this activity be continued and intensified. 

Transportation by private automobile stands today on the 
threshold of even a greater opportunity than the past has pro- 
vided. If we can build still safer cars, if we can give impetus 
to a crusade for the modernization of our highways from a 
safety standpoint and if we can make it smart to drive safely, 
it will not be long before our motorists will be far, far safer in 
their motor cars than they are in their own homes. 


Elimination of Glare 


LIMINATION of glare is not even attempted today. The 

brilliant efforts of the lamp and lens designers have been 
devoted to the control, rather than to the elimination of glare. 
The headlight as it stands today is one of the finest achieve- 
ments in automotive engineering, an instrument of optical 
precision provided at mass production prices. All design in- 
genuity, however, cannot overcome this basic limitation. 

Light, as we ordinarily know it, cannot be directed at an 
area without being visible to a person in that area. Indeed, 
the light source is not only visible, it is necessarily blinding, 
because the direct collimated beam is tens of thousands of 
times brighter than the soft diffused light returning from those 
areas which the approaching driver must see. 

Only one complete solution has ever been proposed: the 
use of polarized light. Ideally we place on the lens, or re- 
place the lens, with a transparent sheet that would convert 
the heterogeneous type of vibration of the ordinary light 
emitted from the bulb into a uniform type of displacement, 
such as a vibration along a single line in a plane at right 
angles to the direction of each ray of light. A conjugate 
material would be employed, either in the windshield, or as 
a visor before the eyes of the driver to block the particular 
type of vibration emitted by the headlight and to pass the 
heterogeneous vibrations of the rays from all the objects in 
the roadway. 

Excerpt from the paper “Polaroid” presented at the Semi- 
Annual Meeting, White Sulphur Springs, West Va., June 2, 
1936, by E. H. Land, Land Wheelwright Laboratories, Inc. 
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Practical Measurement of 
Riding Comfort 


By Riding Comfort Research Committee’ 


HE Riding Comfort Research Committee of the Society 
of Automotive Engineers? has recently concentrated 
development efforts along the lines of reducing for- 
merly available laboratory type research instruments into 
simple, rugged, practical devices of everyday value to the 
engineer in making routine measurements of riding comfort. 
Any review of practical riding comfort measuring instru- 
ments would not be complete without the consideration of 
two general groups or classifications of instruments, namely: 
accelerometers, and vibrometers or seismic types. Direct mea- 
surement of motion or translation is per se inadequate, and 
has long ago been superseded by the more advanced and 
intrinsic methods based on velocity and acceleration measure- 
ments. As it is assumed that all those concerned with this 
problem are sufficiently well versed with the many more or 
less successful types of instruments upon which much has 
been written within the last decade, detailed discussion of 
any particular instrument will be avoided. 


What Unit or Units to Measure? 


The automobile in its present state of development is 
unique in its unresponsiveness to simple instrumental mea- 
surement of its comfort. The reason is quite obvious: It has 
eighteen degrees of freedom as a vibrating system, six for 
the body, and six for each axle and wheel assembly. Three 
for the body are highly important ones, which may be de- 
scribed as follows: 

1. Vertical vibration of body. 

2. “Pitching” or angular vibration about a transverse axis. 

3. “Rolling” or angular vibration about a longitudinal axis. 

Unfortunately, to make matters worse in most cars, vertical 
vibration and pitching coexist under operating conditions 
making the dynamics very complex and providing all the 
more reason for instrument testing on the road. 

The objective is, of course, to measure and combine all 
appreciable accelerations into a single reading in proportion 
to their physiological effects on the passenger. Since cushions 
are a part of the suspension, forming another vibration system 
with the passenger as its mass, it is essential to take the mea- 
surement of forces on the seat cushion for the ultimate effect 
upon the passenger. 


General Types of Instruments 


The vibrometer, or seismic type, is based on the fact that 
a mass suspended on a spring stands still when its spring is 
acted on by periodic forces having a frequency two or more 


1 Compiled from data furnished by: H. C. Dickinson and D. B. Brooks. 
National Bureau of Standards; R. W. Brown, Firestone Tire & Rubber Co.: 
Prof. H. M. Jacklin, Purdue University: and C. A. Tea, Chrysler Corp. 

*See S.A.E. Journar, August, 1935, pp. 20-23, Criteria Are Set 
Riding Comfort, by Roy W. Brown and Dr. H. C. Dickinson 
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times the natural frequency of the mass. This does not give 
sufficient information on a graph without laborious analysis 
on the condition of a ride, so may be eliminated, on those 
grounds, from our consideration of a desirable instrument. 

The gyroscopic type, which measures angular velocities, is 
of some value, but its primary records are incomplete, and 
is to be avoided except for research type of work. 

An instrument that will indicate frequency as well as ac- 
celeration is, undoubtedly, of some importance, although 
frequency is preferably included automatically in the integral 
of accelerations multiplied by time. 

In the opinion of the Riding Comfort Research Com- 
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Circuit Diagram of National Bureau of Standards 
Ridemeter 
uA—milliammeter 
AH—ampere-hour meter 
AA—hot wires used in anemometer 
BB—compensating wires in sealed tube 
Numbers are values of resistance in ohms 
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mittee a satisfactory ridemeter should not only indicate the 
momentary amount of discomfort or roughness, as experi- 
enced by a passenger in a car, but should also be capable of 
integrating the roughness over any desired interval. It would 
be most easily usable, if it could be made to present each 
result as a single number rather than in such form as wiggles 
on a tape, requiring arduous labor to interpret, if interpre- 
tation be possible. 


National Bureau of Standards Ridemeter 

A new ridemeter, basically similar to the earlier one de- 
scribed in the S.A.E. Journat, August, 1935,” consists of a 
pneumatic cushion connected through an anemometer to a 
fixed volume. The anemometer is of the hot-wire type, the 
circuit diagram of which is given in Fig. 1. 

A dry cell supplies the operating current, about 4 ampere 
being required. Current is regulated by a 30-ohm variable 
resistor. The bridge, consisting of two hot wires in the ane- 
a scaled tube, is 
balanced by a %-ohm variable resistor in series plus a 30-ohm 
resistor in parallel used as a vernier. 

The measuring circuit across the bridge includes a double- 
pole, double-throw switch. In one position the microammeter 
and parallel shunt are connected to the ampere-hour meter; 
in the other position the shunt and ampere-hour meter are 
disconnected, only the microammeter being in the circuit. 

A variable shunt (left) is connected in parallel with the 
measuring circuit, to vary the sensitivity of the apparatus. 
Each step alters the reading of the microammeter by a factor 
of 2, the total variation being by a factor of about 64. Since 
including the ampere-hour meter reduces the sensitivity by a 
factor of about 50, the total range in sensitivity is about 3200 
to 1, or the smallest deflection which can be observed on the 
milliammeter is about one millionth part of the maximum 
capacity of the instrument. 

The principal difference between this and the instrument 
described earlier, in addition to greatly increased. sensitivity, 
is the substitution of an electrical for a mechanical integrator 
of the total air flow. The apparatus is so designed that the 
sensitivity of the integrating element can be varied in six 
equal steps by a factor of 2°, and that of the indicating ele- 
ment can be varied similarly by a factor of 2**. 

In the course of several hundred miles of road tests, it has 
been found that the results obtained at different speeds and 
on different kinds of roads can be brought increasingly into 
accord with the conclusions of riders by properly regulating 
the capacity of the air reservoir. This has been varied between 
1 gal. and 1 pt. 

A variable speed and variable amplitude oscillating seat 
has been built on which to calibrate the pneumatic cushion 
ridemeter for different types of accurately measured oscilla- 
tions over the range of frequencies and amplitudes which are 
important. This will permit adjusting the relative sensitivity 
under different conditions to correspond with the average 
sensitivity of persons. 


mometer tube and two similar wires in 


Firestone Integrating Solenoid Accelerometer 


After numerous attempts some years ago the Firestone 
laboratories were successful in producing an accurate contact 
type accelerometer operating on the solenoid principle.* This 


% See S.A.E. Journat, June, 1928, pp. 636-640, Measurement of Riding 
Qualities, by Roy W. Brown. 

4U.S. Patent No. 2034649. 

5 See S.A.E. Journat, November, 
Gap-Clearance. 

® See S.A.E. Journar, August, 1927, p. 121, Automotive Research. 


1926, p. 433, Contact-Accelerometer 





Fig. 2— Firestone Integrating Accelerometer 


The comparatively small actuating element is placed on 

the motor car where it is desired to measure accelerations. 

Clips are attached to the car battery. Rheostats are pro- 

vided to adjust the range as desired. The total integrated 

acceleration-time value is indicated on the upper dial and 
may be expressed as gravity minutes. 


instrument has undergone further development as shown in 
Fig. 2 and is now believed to meet requirements of practical 
riding comfort measurement. 

A number of the original design instruments, Fig. 3, has 
been made and used by various organizations. Thousands of 
miles of road service under such severe conditions as occur 
on truck axles with worn solid tires have positively substanti- 
ated the fundamental soundness of the actuating element. 

Experience with numerous spring supported weights ar- 
ranged so that accelerations overcome the spring tension and 
cause contacts to open indicated some means must be used 
to eliminate the contact chatter which invariably occurred 
due to the natural frequencies in the various parts of the 
assembly. The inherent, unstaple characteristics of the move- 
ment of the core in an iron clad solenoid led to the adoption 
of the type accelerometer element* diagrammatically illus- 
trated in Fig. 4. 

This construction has been quite thoroughly investigated 
and found to not only meet scientific requirements"® but to 
be practical in measuring the maximum accelerations of ex- 
ceedingly short duration which occur on motor-vehicle axles. 

To record maximum accelerations which occur in very 
short time intervals, possibly only several thousandths of a 
second, necessitates an extremely rapid recording device. Sen- 
sitivity of the recording device must also be high, as the 
amount of current which can be passed through the contacts 
is very limited, otherwise deterioration of the contacts with 
resultant change in calibration will occur. Numerous devices 
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Fig. 3-Solenoid Accelerometer 


This instrument, developed some time ago, while very successful for research work, has proven impractical for everyday 


usage on account of lack of ruggedness of the high speed, high sensitivity counter. 


Indicating counter (left), actuating 


element (right). 


were investigated, among which were the electrolytic type of 
integrator. 

A high sensitivity counter was finally developed* in which 
fast operation with low energy input was realized at the 
expense of ruggedness and simplicity. Usable results could 
be secured if skilled attention and usage of the device were 
provided. This requirement placed the instrument definitely 
in the laboratory rather than the practical class. 

An investigation was made to determine if commercially 
available instruments would meet the requirements of high 
sensitivity, high speed and non-inductive circuits. Since the 
electrical contacts function also as mechanical stops, it is im- 
portant that their physical dimensions remain precisely con- 
stant otherwise the calibration of the instrument will be in- 
terfered with. This means that arcing or pitting, which oc- 
curs on all contacts carrying an appreciable amount of current 
in inductive circuits, must be eliminated. Experience has in- 
dicated that circuits with measurable inductance are not suit- 
able for the purpose and that with non-inductive circuits, 
consumption less than one watt is highly desirable. Per- 
formance of some typical instruments are tabulated in Table 1. 

For research purposes it may be of interest to record wave 
form of acceleration. Interpretation of a record representing 
the accelerations caused by even a few feet of roadway as- 
sumes such proportions that the method is totally impractical 
for other than research work where the acceleration resulting 
from a single road obstruction is being studied. The method 
of counting provides a very good way of arriving at per- 
formance over any desired length of road. To date it is 
subject to the instrument limitations above mentioned. The 
practical instrument must be capable of quick and convenient 
use over any desired length of roadway and provide a single, 
totalized, numerical value at the end of the run. This value 
must be a numerical expression of known physical constants 
to enable correlation of successive tests on different equipment 
or under any conceivable performance condition. 

Extensive investigation resulted in the evolution of the 
Firestone integrating solenoid accelerometer, Fig. 2. The in- 
strument uses an actuating element similar but reduced to 
less than one-half the size of that used in previous solenoid 
instruments. A simple circuit was found which would ac- 
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curately actuate the rotor of a modified single phase induction 
watt-hour meter, in proportion to the duration of the accelera- 
tion exceeding the values to which the independent ac- 
celerometer elements were adjusted. 

This instrument provided, at the end of the run, a single 
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Fig. 4—Solenoid Accelerometer Element 
Current in the iron clad solenoid winding A lifts the iron 
core B until the contacts C are closed. Acceleration acting 
along the axis of the core, when sufficient, over-balances 
the magnetic pull and the contacts open. Recording, count- 
ing or integrating devices are arranged to operate when 
the contacts open. The core is guided in the solenoid at 
points # and by the cantilever spring D. The latter also 
serves as an electrical connection. Downward motion is 
limited by the mechanical stops F. A number of elements 
adjusted for successively higher values may be assembled 

in a single case. 
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value which could be presented as gravity minutes or, if de- 
sired, as the time accelerations exceeded the calibrated value; 
both methods being the totalized value of two known physical 
constants, acceleration and time. Numerous circuit combina- 
tions are, of course, possible. The arrangement found simplest 
and most suitable is shown in Fig. 5. 

The actuating element being separate from the main in- 
strument can be located where desired; for example, on the 
axle, any portion of the frame, various parts of the engine 
and transmission, floor boards, seat cushions and fenders. The 
range can be conveniently and quickly changed by adjusting 
a rheostat permitting more or less current to flow through 
the solenoid of the elements. Connections are of the plug-in 
type which permits substitution of counter or chronograph 
if total number or record is desired. 

If desired the instrument can be conveniently calibrated so 
that the integrator reads a single totalized number indicating 
comfort. The arrangement is such that the calibration can 
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Fig. 5— Diagrammatic Layout of Integrating 


Accelerometer 


The 6-volt supply from the car battery is converted into 
110 volt, 60 cycle, a portion of which is passed through 
the accelerometer contacts. The time each of these con- 
tacts remains open due to accelerating the instrument is 
totalized on the integrator dial. The acceleration at which 
the elements operate may be varied as desired by adjust- 
ment of the solenoid current. A range switch is provided 
to double the integrator indication for short tests. 


be made to coincide with any desired comfort index. 
The accelerometer element is so constructed that it can be 
used both in vertical and horizontal planes. With suitable 
Reactions to Vibration, by H. M. Jacklin, presented at the 


Meeting of the Society, White Sulphur Springs, West Va., 
1936, to be published in an early issue of the S.A.E. Journat. 
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Speed, m.p.h. 
Fig. 6-—Riding Quality Curves 
Difference in ride of same make 8-cylinder sedan from one 
year to another. Instrument on rear seat. Driver and one 
passenger in rear. Instrument constants: volts, 5.8; amp., 


0.85; calibration No. 1. Test run both directions on same 
road. 


calibration two or more instruments can be plugged in series. 
The instruments could, for example, be arranged to integrate 
in a single totalized value the accelerations occurring in both 
vertical and horizontal, transverse and longitudinal planes 
which occur on the seat cushions, on the floor boards or axle 
or any combination thereof. 

The car battery service is the only required source of energy. 
Suitable extension leads and all other required accessory equip- 
ment are provided in a single carrying case. This makes it 
convenient in a single test run to measure, with but one in- 
strument, all of the accelerations that are significant to the 
passengers’ comfort which occur in motor cars while in nor- 
mal use in traveling over road surfaces. 


The Purdue Accelerometer 
Prof. H. M. Jacklin, of Purdue University, in a paper’ be- 
tore the 1936 Summer Meeting of the Society, presented re- 
sults showing passenger reactions in road tests based on the 


Table 1—Totalizing Instrument Characteristics 


Description 


Impulse Counter and Interval Timer — Magnetic Escapement Release Type 


Electric Timer —- Synchronous Motor — Magnetic Clutch and Brake Type 


Electric Timer —- Synchronous Motor — Dynamic Brake Type 


Electric Register — Magnetic Ratchet Type 
Cycle Counter — Magnetic Polarized Escapement 


Firestone Electric Counter — Magnetic Polarized Escapement Type 


Firestone Integrator — Induction Watt-Hour Meter Type 


1Cycles per second to cause errors exceeding 2 
2 Equal to frequency used. 


Values given are for 60 cycle supply. 


Maximum 
Speed of 
Circuit Volts Watts Operation’ 
Inductive 18 AC 2.34 VA 
6.9 DC 3.17 46 
Highly Inductive 69 DC 11.9 12 
Inductive ; — AC 0.87 VA 5 
Highly Inductive 6 DC 4.0 15 
Non-Inductive 14.8 DC 1.4 60 
Non-Inductive 1.45 DC 1.58 150 
Non-Inductive 0.5 AC 0.032 60° 


2 per cent —circuit closed intermittently, one-half time on, one-helf time off. 
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use of the Purdue three-dimensional accelerometer.*»*? The 
latest design of this accelerometer results in a considerably 
more compact instrument making its use possible in more re- 
stricted spaces. In addition to supplying the market with the 
present instrument, Professor Jacklin now has under con- 
sideration the building of a direct recording instrument with 
the idea of increasing its usefulness particularly in making 
seat cushion investigations. 


Chrysler Integrating Type Accelerometer 


The Chrysler accelerometer adds up all accelerations dur- 
ing a test trip in proportion to their magnitudes and time of 
application. It also gives a higher reading on larger amplitude 
for the same acceleration. Other than what has been writ- 
ten on this instrument, it is now possible to provide a fre- 
quency adjustment factor which may, in some cases, be 
desirable. 

In using the instrument it is sufficient to adjust the ele- 
ment to such an angle as to record both vertical and pitch- 
ing forces simultaneously giving a resultant equivalent riding 
factor. Since this factor does not include “rolling” it may be 
discounted on the grounds of incompleteness; but if we re- 
member that rolling, while it is relatively bad as a type of 
vehicle motion, it is actually of such small value in reality on 
most roads traveled today that it is seldom even noticed. It 
is usually only an intermittent vibration as distinctive from 
continuous vertical and pitching vibrations about transverse 
axes. 

It is also notable that as vehicle weight distribution is im- 
proved there is a tendency to minimize “pitching” in the 
car, and, no doubt, the day will come when vertical accelera- 
~ 8 See Research Series No. 44, Engineering Bulletin, Purdue University, 


Lafayette, Ind., Riding Comfort Analysis, by H. M. Jacklin and G. J. 
Liddell. 
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Fig. 7— Relative Effects of Horizontal and Vertical Com- 
ponents on Riding Comfort of an 8-Cylinder Sedan in 
Both Front and Rear Seats 


The average opinion of six disinterested 


‘ parties was 
checked. 


Three passengers, including driver in the car. 
Contact unit was set level in all cases. 
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Fig. 8—Suspected Loss of Control of Shock-Absorbers 
Due to Normal Heating Up in Driving a Car Over 
a Wavy Road 


The rate of temperature change shown in this curve may 
be considered higher than it would be found in most cars 
as they are made today. This is in view of the fact that 
the temperature control has been improved vastly in the 
last couple of years. The records shown were made in 
1934 from cars then in production. Test made at 50 m.p.h 
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Fig. 9-— Variation of Resistance of Double-Acting Hy- 
draulic Shock-Absorber on a Standard 1935 Model 8- 
Cylinder Sedan at Different Temperatures 


tions will predominate and their measurement possibly will 
render a fairly accurate result as to the ride of the car. This 
is particularly true in cars which have a weight distribution 
according to K?/AB = 1 or K*/AB > 1, the latter condition 
tending to cause a rise of the body at both axles when either 
front or rear wheels encounter a bump in the road. The 
cuantity K is the radius of gyration about the center of gravity 
in the vertical plane; A and B are distances from front and 
rear axles to the center of gravity respectively. 


Instrument Application 


The dummy passenger type, which rests on the seat and 
receives the same forces as a passenger, is in the opinion of 
those who have used the instrument most, the best for routine 
testing, at the present time, due to the fact that constant 
bearing contact with the seat cushion insures constant con- 
Citions. Also, it enables the driver of a car to conduct a test 
alone. 

There are fewer errors to creep into results if the human 
equation is left out, and as long as electro-mechanical means 
are to be used as the measuring stick, the dummy type is in 
no way dependent upon the passenger for its accuracy. 

The application of any instrument to the cushions’ is of 




















PRACTICAL MEASUREMENT OF RIDING COMFORT 


great importance, since the forces should be received as the 
passenger receives them in order to have a true quantitative 
result, and this is in our opinion quite essential to establish 
a relative riding comfort factor. Possibly the only objection 
to the dummy type is the weight that must be handled, but 
this is not too much for one man to install and remove with 
a fair degree of ease as the instrument and weight are separate 
units and can be handled as such. 


Results of Tests 


Since the last published report of the Riding Comfort Re- 
search Committee’ additional road test data have been col- 
lected with this integrating accelerometer in various studies 
which attest further to the usefulness of a practical, reliable 
instrument in saving time and eliminating doubt from in- 
vestigation of riding comfort. 

The following investigations have been satisfactorily con- 
cluded by employment of this integrating accelerometer: 

1. Difference in ride on the rear seat of one model car 
{rom one year to the next, showing advance made in that 
product. (Fig. 6.) 

2. Relative effects of horizontal and vertical components on 
riding comfort in both front and rear seats, checking average 
opinion of six disinterested parties. (Fig. 7.) 

3. Suspected loss of control of shock absorbers due to nor- 
mal heating up in driving a car over a wavy road. (Figs. 8 
and 9.) 
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Fig. 10—Indication of Numerical Vibration Effects of 

Different Bracings of Frame and Body in a Particular 

Car at Various Speeds Over a Rough Gravel 7-Mile 
Course 
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Tire Pressure, |b. 
Fig. 11 — Effect of Tire Pressure in 6-Ply Tires at Various 
Speeds 
Instrument on rear seat. A critical pressure for maximum 
comfort (A) was discernible by the instrument on one 


particular road that was otherwise not definitely recog- 
nized. 


4. Indication of numerical vibration effects of different 
bracings of frame and body in a particular car at various 
speeds over a given gravel road, which led to improvement 
in construction. (Fig. 10.) 

5. Effect of tire pressure in six-ply tires on certain roads at 
various speeds. A critical pressure for maximum comfort was 
discernible by the instrument on one particular road that was 
otherwise not definitely recognized. (Fig. 11.) 

6. Reliability of instrument readings and effect of a shock 
absorber valve change. (Table 2.) 


Table 2—Riding Quality Test 
1. Object: 


To determine effect of valve change in shock absorbers 
on vertical accelerations of chassis of six-cylinder, 1935 
sedan on wavy road. 


bh 


. Location of Instrument: 


Accelerometer was bolted to rear floor boards close to 
frame side rail with rubber pad interposed. 


3. Speed: 
50 miles per hour. 
4. Road Conditions: 
Asphalt — wavy. 








Distance —5 miles North: and 5 miles South. 
5. Results: 
Same (with slight change 

Runs Std. Prod. Car in shock absorbers) 
North I 91.86 96.97 

2 93.48 97.0 

3 93.48 
South 1 101.50 103.00 

2 100.22 103.10 

3 102.91 


NOTE: The difference in ride was just noticeable. The 
reliability of the instrument is indicated by its 
ability to repeat within a few per cent. 


Conclusion 


It is needless to conclude that instrumentation is vitally 
needed by engineers studying routine riding comfort prob- 
lems day by day. A satisfactory instrument that gives an 
answer to a change in the suspension saves days, weeks, and 
sometimes months in arriving at solutions to problems, and 
furnishes the engineer assurance that certain changes in the 
elements of suspension affect the ride certain ways. 
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Sections Prepare 


1936-1937 Programs 


Complete committee appointments from Bal- 
timore and Metropolitan Sections, received at 
SAE headquarters early in July, marked the 
start of the parade of preparation for the 1936- 
1937 Section year in 21 Cities. 

A new Section functionary, created this year, 
is the Field Editor of the SAE JourNna.. Bear- 
ing sole responsibility for reporting section 
news in general and specifically for culling the 
news from his own section meetings of most 
interest to members throughout the country, this 
new official may be of major importance in 
inter-section relationships. Field editors for six 
sections have already been appointed. 

More than one incoming governing board seems 
to be taking very seriously the suggestion made 
by President Ralph R. Teetor that each section 
follow through the recent work of the national 
organization “to bring prominent members of 
the Society and prominent members of the 
industry into the active work of the Society 
and enjoy the benefits of their experience.” 

Recognizing that 23 per cent of membership 
applications last year were received in the sum- 
mer months of June to September, several sec- 
tions are making special efforts to get this um- 
portant phase of their work in action long 
before Labor Day. Special pressure is likely in 
those 11 sections which last year fell below the 


9.5 per cent Society average of membership 
gain. 

Several sections are planning more serious 
attention to what Pittsburgh’s Murray Fahne- 
stock calls “‘the job of selling SAE friendliness.” 
They are giving special scrutiny, it appears, to 
specific recommendations made by Mr. Fahne- 
stock at a White Sulphur Springs Section Com- 
mittee Meeting which included the following: 

1. The job must be planned well in advancc 
of the meeting. 

2. Time for a social half hour should be pro- 
vided—-preferably before the meeting. 

3. Each reception committee member should 
have a complete list of members and prospects 
and check men’s names and company affilia- 
tions before greeting them if possible. 

4. Reception committee members should ar- 
rive early. 


Eight Members Receive 
Committee Appointments 


There have been four recent appointments to 
memberships on SAE committees and four men 
have been appointed to represent the Society 
on committees organized under the procedure of 
the American Standards Association. 

New members of SAE committees are F. A. 
Faville, who will serve on the Extreme Pres- 
sure Lubricants Committee, and L. B. Helm, 
R. E. Wilkin and Gordon McIntyre who have 
been appointed to the Lubricants Division of 
the Standards Committee. 

A. W. Pope, Jr. and A. L. Beall are repre- 
senting the Society on the Sectional Committee 
on Petroleum Products and Lubricants (Zi1) 
functioning under ASA _ procedure. J. B. 
Macauley is serving on the same committee 
representing the Automobile Manufacturers As- 
sociation through the SAE. 

T. R. Thomas will be the SAE representative 
on the new Sectional Committee on Standard- 
ization of Graphical Symbols and Abbreviations 
for Use on Drawings, organized under the pro- 
cedure of the ASA. 


Term “Supercharger” 
Misnomer, Says Kishline 
@ So. California 
The use of “super” in the name “super- 
charger” is unfortunate, according to Floyd F. 
Kishline, chief engineer, Graham-Paige Motors 


Corp., whose paper, “The Development of 
Superchargers and High Compression Engines”, 


Inspecting Transport Planes at Chicago 
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@ Chicago 


More than 250 mem- 
bers and guests of 
the Chicago Section 
were personally es- 
corted through the 
Chicago Municipal 
Airport prior to 
their May meeting. 
This picture, taken 
by William G. Cham- 
berlin, is proof that 
the members were 
interested in what 
they saw and heard. 
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was read before 160 members and guests of 
the Los Angeles Section, May 21, by George 
R. Morris of the same company. The term, 
he said, gives the impression that an overdose 
of mixture is rammed into the cylinders re- 
gardless of consequence other than power. He 
suggested that “positive induction” might bet- 
ter identify the engine equipped with a pump 
or blower and that engines without this equip- 
ment be termed “negative induction” type. 
Positive induction, Mr. Kishline stated, of- 
fers the possibility of a passenger-car engine 
which, for a given size and weight, will de- 
liver more torque and more horsepower with 


(Continued on page 24) 
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(Continued from page 11) 

at Wilmerding, and then returned to Du- 
quesne as assistant to the vice-president. A 
year later he was made general manager of 
Equitable Auto Co., the centralized motor 
vehicle division of the Philadelphia Co. and 
its subsidiaries, of which Duquesne Light 
is one. He has supervision of nearly 650 
vehicles and is active in the Edison Electric 
Institute and the Pennsylvania Electric <As- 
sociation as well as in the SAE. He has 
contributed to SAE meetings important 
papers on transportation and maintenance 
topics several times in the past. He was 
born in Denver, Colo. 


@ Macy O. Teetor was born in Hagers- 
town, Ind. After two years of engineering 
at the University of Pennsylvania he decided 
that his opportunity was greater in general 
business. He received his B.S. degree in 
Economics from the Wharton School of 
Commerce, University of Pennsylvania, in 
1923. He joined the executive sales force 
of the Perfect Circle Co. after graduation 
and became a Director of the Company. His 
general bent for engineering, however, 
shifted him from sales to factory manager 
and then to executive engineer. Although 
keeping oil down and compression up has 
been his principal study, he is also the 
composer of the recent song hit “Lost”, 
which he hopes has not reduced too much 
his standing as an engineer, 


8 Lloyd Withrow began researching 
for General Motors in 1926, after instruct- 
ing in chemistry for a year at University of 
Wisconsin where he had been given his 
Ph.D. in chemistry in 1925. Undergraduate 
work, he did at Oberlin. He was born in 
Ohio. Teamed with Rassweiler (see below) 
since 1930, he has studied engine combus- 
tion fundamentally —in novel ways. Using 
a counterpart of a stomach pump, this pair 
has sampled the engine’s fiery stomach dur- 
ing the process of combustion; through vari- 
ous kinds of windows, they have peered into 
the engine’s insides; they have photographed 
combustion under many conditions and 
trained spectroscopes on events inside the 
engine. Perhaps their most difficult and in- 
formative endeavor was that of getting the 
slow-motion pictures of engine combustion 
described in their paper in this issue. 


@® Gerald M. Rassweiler went directly 
from a university to the electrical depart- 
ment of General Motors Research Division. 
He got his A.B. at Bucknell and a Ph.D. in 
physics from University of Illinois in 1928: 
Since 1930 he has been teamed with Withrow 
(see above) in fundamental engine research. 
He was born in Chicago. 








NEWS OF THE SOCIETY 


Detroit Summer Cruise to Mackinac Island 














@ Detroit 


ORGETTING the problems of designing, 

producing and operating automobiles and 
kindred products some 150 members and 
guests of the Detroit Section set sail from De- 
troit, Friday, June 19, on a carefree week-end 
cruise to Mackinac Island. The guests included 
members from Cleveland, Cincinnati, Indianap- 
olis and Toledo. 

During the daylight hours at Mackinac 
Island the cruisers engaged in golf, fishing and 
other sports. Some of the ladies preferred 
bridge. A high spot of Saturday afternoon was 
bicycle 1acing, complete with thrills and spills. 
In the evening there was a formal dinner-dance 
at the Grand Hotel. 

Deck games, bridge and dancing provided 
entertainment on board ship. After supper Sun- 
day night prizes were awarded to the most 
expert, or most lucky, bridge players, golfers, 
fishermen, and cyclists. 

Pictured above with the cruise ship South 
American are: 

(Top, left to right) Clifford V. Williams, E. 
V. Rippingille, and A. E. DeClercq. 

_ (Circle) F. W. Marschner, Detroit Section 
treasurer, and chairman of the cruise committee. 

(Bottom, left to right) J. G. Vincent, E. 
Hatch, V. P. Rumely, W. B. Mayo and John 
A. C. Warner. 
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SAE Slroller Obecrvese coos 


HIRTEEN Sections now have Placement chairmen to help 
unemployed members get positions ..... T. A. Russell, 
first Canadian to become an SAE member, is in good health 
again following serious illness . . . Vie Kliesrath suffered 
serious burns when his Gold Cup racer Hotsy Totsy II exploded 
in Lake Michigan early in July. Recovering, he planned to race 
a new Hotsy Totsy III at Lake George later in the month 
..... Aircraft was the topic at more Section meetings last 
year than any other subject; transportation and maintenance 
was next .... . Charles B. Bohn has been touring Europe 
. . . Henry Ford took his second airplane ride last month 
. . . » Dave Wallace pitched the first ball at a game which 
marked dedication of the new Chrysler 5-acre recreation 
ground ..... W. H. Beck, incoming Baltimore chief, was 
first Section chairman to notify headquarters of completed 
committee organization for coming Section year. 
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Engineers on Outing 
Invade Fishing Banks 


@ New England 


A clear sky and a calm sea greeted members 
and guests of the New England Section as they 
boarded the Myrtle I for their annual fishing 
cruise, June 30. Five miles out at sea the 
captain hove to, and hooks, lines and vinkers 
went over the sides. Each member was intent 
on winning a prize for the first fish, the 
largest fish or the most fish caught. 


S.A.E. JOURNAL 


Other prizes, contributed by automotive com- 
panies, were given to holders of lucky tickets. 
The irony of life was exemplified when H. A. 
Murray of the Texas Co. won 5 gal. of Socony 
motor oil. 


So. California 
(Continued from page 22) 


attendant improvement in fuel economy and 
have dependability and silence of operation 
comparable to present engines. 

Speaking of high compression engines the 


Canadian Members Gather for Golf 










































@ Canadian 
The trio are: R. H. 
Combs, the first chairman 
of the Canadian Section 
and a former vice-presi- 
dent of the Society; T. A. 
Russell, the first Cana- 
dian SAE member; Max 
Evans, new chairman of 
the Section. 
* 
Members of the four- 
some on the eighteenth 
green are: (left to right) 
Harry Carmichael, _ E. 
Douglas Caird, Neil 
Petersen (putting) and 
James C. Armer. In the 
foreground Marcus L. 
Brown (left) is chatting 
with Joe Chamberlin. 
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author said that his company is now using 
a compression ratio of 6.7:1 and supercharging, 
getting slightly over 1 hp. for each 2 cu. in, 
displacement with greater economy than at 
lower ratios. This is with 7o0-octane fuel. 
With 76-octane fuel, he said, they could use a 
ratio of over 7:1 and provide still greate: 
economy. Mr. Kishline continued by saying 
that as gasoline engines approach Diesel en- 
gine compression ratio, they may, to a large 
extent, approach Diesel engine part-load econ- 
omy, and this progress is largely dependent on 
available fuel. Most former mechanical limi 
tations have been overcome, he said. 

Following the paper a number of prepared 
questions were asked by Mr. Morris and wer 
answered by Mr. Hanks of the Graham-Paig« 
factory. The meeting was then opened tor 
discussion which lasted for nearly two hours. 
Among those taking part were L. J. Grunder, 
W. E. Powelson, C. F. Lienesch, Mr. Busse: 
H. G. Townsend, and Walter Hall. 

The meeting was held at the Los Angele 
Breakfast Club; 129 were present for dinner. 


Golf Tournament Is 
International Affair 


@® Canadian 
When the Canadian Section met for its 
seventh annual golf tournament at the Royal 
York Golf Club, Toronto, June 20, all past 
records were broken as 176 teed off, and later 
arrivals brought the attendance to 225 for din 
ner. Among those present who made the event 
an international affair were D. G. Roos, SAI 
past-president; E. Douglas Caird of London, 
England, secretary, Society of Motor Manu- 
facturers and Traders of Great Britain; and 
A. T. Colwell, chairman of the Cleveland SAE 
Section. 
A score and a half of fine prizes, all donated, 
were presented by Max Evans, new chairman 


of the Canadian Section. James C. Armer, 
former section chairman, had the low net for 
members. A. E. Grainger won the second low 


net prize for members and. George Lindsay 
won the low net open. Mr. Colwell won the 
low gross open and F. M. Buckingham and W. 
A. Wecker respectively won the low and high 
ball prizes on the hidden hole. The other 
prizes were awarded on draws to those who 
got within the bracket on the kickers’ handicap. 

All past chairmen of the Section were pres- 
ent with the exception of Alexander S. Mc 
Arthur and Alexander N. Bentley who are re 
cuperating from severe illnesses. 
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NATIONAL 
AIRCRAFT 


Production 


MEETING 











LOS ANGELES 
OCTOBER 15-17 


Aviation’s Key Men 
Endorse Meeting 


ATIONAL attention is focusing on the 

SAE National Aircraft Production Meet- 
ing to be held at the Ambassador Hotel, Los 
Angeles, Oct. 15, 16, 17, with the cooperation 
of the Aeronautical Chamber of Commerce of 
America, Inc., the Air Transport Association of 
America, and the four Pacific Coast sections of 
the Society. 


The foremost men of aviation — military and 
civil — have accepted invitations to serve on the 
Honorary Advisory Committee. Governor 
Merriam of California and Mayor Shaw of Los 
Angeles are among the prominent Pacific Coast 
men who are also members of this committee. 


General Chairman Carleton E. Stryker, who 
is working closely with Hall L. Hibbard, chair- 
man of the Papers Committee, reports endorse- 
ment by major aircraft companies which are 
approving the presentation of papers by their 
outstanding engineers. 


SAE Vice-Presidents Mac Short and Opie 
Chenoweth are actively working with Mr. 
Stryker in perfecting plans for this, the first 
aviation production meeting ever to be held 
in America. 


Wide World Photo 


Governor Merriam of Cali- 








HONORARY 
ADVISORY COMMITTEE 


Dr. C. G. Abbot, Alvin Adams, Vincent 
Bendix, Dr. Lyman J. Briggs, Capt. Arthur L. 
Bristol, Donald L. Brown, Brig. Gen. H. B. 
Clagett, Rear Admiral A. B. Cook, C. E. 
Davies, Donald W. Douglas, Dr. W. F. Durand, 
C. L. Egtvedt, R. H. Fleet, Jack Frye, L. D. 
Gardner, Col. E. S. Gorrell, Dr. W. R. Gregg, 
Robert E. Gross, Hon. H. F. Guggenheim, 
Admiral Arthur Japy Hepburn, C. F. Horner, 
Howard Hughes, W. Wallace Kellett, J. H. 
Kindelberger, Rear Admiral E. J. King, Dr. G. 
W. Lewis, P. W. Litchfield, C. T. Ludington, 
Glenn L. Martin, Hon. Frank F. Merriam, Dr. 
Robert A. Millikan, Major C. C. Moseley, John 
K. Northrop, W. A. Patterson, H. F. Pitcairn, 
Robert Porter, Brig. Gen. A. W. Robbins, 
Leighton Rogers, Hon. Frank L. Shaw, C. R. 
Smith, Don P. Smith, Dr. Robert G. Sproul, 
William B. Stout, Juan T. Trippe, Guy W. 
Vaughan, Hon. Eugene L. Vidal, Dr. R. B. von 
Kleinsmid, Hon. Edward P. Warner, Brig. Gen. 
Oscar Westover, Dr. Orville Wright, W. L. 
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fornia is among the promi- 

nent Americans who have 

joined to form the Honor- 

ary Advisory Committee 
(see below) 


First National Conclave 
On Aircraft Production 


HREE days of concentrated attention to air- 

craft production problems are scheduled for 
the SAE National Aircraft Production meeting. 
Representatives of leading aircraft manufac- 
turers will tell of production experiences in 
their plants. Operators will show the relation 
of production methods to maintenance. 


Sessions will be devoted to sheet metal fabri- 
cation, operation and maintenance, materials 
and processes, engines, factory equipment and 
production design. Prepared discussion of each 
paper will be presented as well as Open dis- 
cussion from the floor. 


Aircraft factories in and about Los Angeles 
will be open for inspection and a special trip 
is scheduled to the laboratories of California In- 
stitute of Technology. 


An aviation banquet is scheduled as a climax 


to the three-day meeting. William B. Stout, 
SAE past-president, is to be toastmaster. 


PLAN TO VISIT 
LOS ANGELES IN OCTOBER 




















About S.A.E. Members: 








C. R. Burt, heretofore president of the 
Pratt & Whitney Co., has been made president 
of the Niles-Bement-Pond Co., which has taken 
over the assets of the Pratt & Whitney Co. He 
will make his headquarters in Hartford, Conn. 
Mr. Burt is first vice-president of the National 
Machine Tool Builders Association. 


B. E. Hutchinson, chairman of the finance 
committee, Chrysler Corp., has been elected a 
member of the governing board of the Mas- 


BR. &. 
Hutchinson 


On M.1.T. Board 





sachusetts Institute of Technology for a five- 
year term. He was a member of the M1I.T. 
class of 1909. 


Frank M. Smith, formerly general man- 
ager of the Stout Engineering Laboratories, Inc., 
is now assistant to the president of the American 
Coach and Body Co., Cleveland. 


Walter P. Chrysler, chairman of the 
board and president of the Chrysler Corp., 
received the degree of Doctor of Engineering 
at the 92nd commencement exercises of the 
University of Michigan. Upon receiving this 
honor he was cited for “having dealt sympa- 
thetically and effectively with the complex prob- 
lem of labor,” and for “his courageous policy of 
engineering research and plant improvement 
during a period of diminishing returns.” 


Schuyler Hazard, Jr., has joined the or- 
ganization of the Yale and Towne Manufactur- 
ing Co. as sales engineer of the automotive di- 
vision in Detroit. He was chief engineer of 
the automotive division of the Seaman Paper 
Co. prior to this change. 


Robert S. Wolfsohn, formerly lieutenant 
in the 861 Field Artillery, United States Army, 
has joined the Allis-Chalmers Manufacturing 
Co. and will be located in West Allis, Wis. 


Morris P. Taylor, who has been doing 
experimental design work at Stanford Uni- 
versity, is now affiliated with the Southern 
Pacific Co. as mechanical designer. He will be 
located in San Francisco. 


]. O. McReynolds, formerly a student at 
the University of Michigan is now a student 
engineer at the Chrysler Institute, Detroit. 


At A.M.A. Meeting 


Alvan Macauley, William S. Knudsen, K. T. 
Keller, Paul G. Hoffman, and Charles F. Ket- 
tering were among the speakers at the annual 
meeting of the Automobile Manufacturers As- 
sociation, July 15. Mr. Macauley, president of 
the Association, gave the “keynote” address. 
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]. H. Herron, president of the James H. 
Herron Co., was nominated for the presidency 
of the American Society of Mechanical Engi- 
neers at a recent meeting of the Society’s 
nominating committee. R. J. S. Pigott, staff 
engineer in charge of engineering, Gulf Re- 
search and Development Co., was selected as 
a nominee for a vice-president. 


John L. Littleton has joined the Wel-Eve: 
Piston Ring Co. as sales promotion director. 
He has specialized in merchandising piston 
rings for 20 years and was eastern sales man- 
ager for the Simplex Products Corp. before 
joining Wel-Ever. 

Major Harold A. Nisley, Ordnance De- 
partment, U. S. Army, was placed in charge of 
Ordnance Unit, Reserve Officers Training Corps, 
Massachusetts Institute of Technology on July 1. 


Carl R. Chrisman has resigned his posi- 
tion as works manager in charge of engineering, 
purchasing and shop, with the Ward La France 
Truck Co., Elmira, N. Y., and has joined the 
engineering department of the General Motors 
Truck Co., Pontiac, Mich. 

Sir Herbert Austin, K.BE., M.1.Mech.. 
J.P., chairman of the board, Austin Motor Co.. 
Birmingham, England, received the title of baron 


Sir Herbert 
Austin 
Now Baron 





from King Edward VIII on June 22. Sir Herbert 
recently presented 50,000 pounds to the Caven- 
dish Laboratory, Cambridge, for physical 
research. 


Charles A. Lindemann, former chief 
draftsman, Atwater Kent Manufacturing Co., 
recently joined the Philco Radio and Television 
Co., Philadelphia. 


Howard M. Knight has joined the Inter- 
national Harvester Co. as experimental engineer 
at their gas power experimental laboratory, 
Chicago. Mr. Knight was previously in charge 
of the Hupp Motor Car Corp. experimental 
laboratory. 


Lothair Teetor, vice-president, Perfect 
Circle Co., has announced that all employees 
of the company’s Hagerstown, New Castle and 
Tipton, Ind., and Toronto, Canada, plants will 
have a week’s vacation with pay this summer. 

Edsel B. Ford, president, Ford Motor Co., 
is touring England, France and Germany, visit- 
ing the factories of the Ford company in those 


countries. With him are Mrs. Ford and two 
sons, Henry 2nd, and Benson. 


26 





Robert B. Evans, formerly vice-president 
and general manager, E. S. Evans & Sons, De- 
troit, is president of the Evans-Walton Co., in 
the same city. 

Samuel ]. Evison is in the engineering de- 
partment of the Electric-Autolite Co., Toledo. 
tle was previously manager of the Detroit of- 
fice of the Dole Valve Co. 


Thomas 
Midgley, Jr. 


Honorary Degree 





Thomas Midgley, ]r., vice-president, Ethyl! 
Gasoline Corp.; was given an honorary Doctor 
of Science degree by the College of Wooste: 
(Ohio) on June 13, for his outstanding work 
in chemical research. 


Orville Gilbert has joined the Handy Mo 
tor Co., Kansas City, Mo., as service manager. 
He was formerly owner of the Gilbert Auto 
Service in the same city. 

Ray D. Lewis, who formerly represented 
the Indian Refining Co. in Canton, Ohio, has 
been made lubrication engineer of the same 
company. He will be located in Cincinnati. 


John Lapp has joined the Krueger Brew 
ing Co., Newark, N. J., as superintendent of 
automotive equipment. He was previously em- 
ployed by Cities Service Oil Co. as power 
prover. 

Arthur E. Felt and A. L. Higbie, who 
have been employed by the Chrysler Corp. as 
student engineers, recently have been enrolled 
in the Chrysler Institute. 


O. Edward Kurt is in the chemical re- 


search department of the Ethyl Gasoline Corp., 
Detroit. 


Howard E. Coffin, chairman of the board, 
Southeastern Cottons, Inc., has been elected 
chairman of the board of Young Management 
Corp., an investment advisory organization. 


William Edward Rootes, chairman, 
Rootes, Ltd., London, England, and _ vice- 
president of the Society of Motor Manufac- 
turers, recently visited Detroit while on a trip 
to this country. 


Herbert L. 
Sharlock 
to Vice- 
Presidency 





Herbert L. Sharlock, \ong associated 
with Bendix enterprises has been elected a vice- 
president of the Bendix Products Corp. He 
will continue his direction of public relations 
activities. 

Serge L. Krolle has been promoted to de- 
signing engineer (circulation) by the Babcock 
and Wilcox Co., New York. He joined the 
company as a draftsman in January of this 
year. 














Engineering Society of 
Detroit Elects Officers 


John H. Hunt, director of new devices 
section, General Motors Corp., has been elected 
president of the recently formed Engineering 
Society of Detroit. Clyde R. Paton, chief 
engineer, Packard Motor Car Co., is a mem- 
ber of the board of directors. The aims of 
The Engineering Society of Detroit are to aid 
the public to solve civic questions involving 
engineering problems, to encourage research in 
the investigation of engineering questions of 
public interest, and finally to provide in its 
headquarters library service, lectures, publica- 
tions and instruction on subjects tending to in- 
crease the technical skill and social 
of its members. 

The Engineering Society of Detroit will re 
ceive the net income of the $500,000 endow 
ment created by the Horace H. Rackham and 
Mary A. Rackham Fund, for the benefit of the 
engineering professions and allied arts and 
sciences in the Detroit area, and for the as- 
sistance of the public in meeting engineering 
problems, the title of which will be held by 
The Rackham Engineering Foundation 
Edsel B. Ford, president, Ford Motor Co. and 
William S. Knudsen, executive vice-presi- 
dent, General Motors Corp., are among  th« 
trustees of the Foundation. Mr. Hunt is an 
ex-officio trustee as president of The Engineer- 
ing Society of Detroit. 


usefulness 


John J. Hilt has been made vice-president 
in charge of sales, contract division, Young 
Radiator Co. Mr. Hilt has been connected 
with the radiator industry for the past sixteen 
years and with the Young Radiator Co. since 
its inception. 


Henry Ford received the degree of Doctor 
of Engineering at the 78th commencement of 
the Michigan State College recently, honoring 
him for his achievements in engineering, in- 
dustry and finance. 

On July 16 Mr. and Mrs. Ford gave the City 
of Dearborn a park which Mr. Ford termed 
“the village green of our town” when making 
the presentation. 


Ethelbert Favary, consulting automotive 
engineer, is the author of a series of articles on 
automotive Diesel engines appearing in the pub- 
lication, Western Truck Owner. 


Robert W. Wilson has recently resigned 
as vice-president and the 
Radiator Co. 


director of Perfex 
Lieut. H. Knox Perrill, U. S. N., has 
been transferred from U.S.S. Salt Lake City to 
V. P. Squadron 11-F, Fleet Air 
Naval Air Station, San Diego. 


Detachment. 


Frederick W. Heckert, former chief, fuel 
system units, power plant branch, U. S. Army 
Air Corps, recently joined the Parker Appliance 
Co., Cleveland, Ohio. 


Leland G. Knapp is factory manager ot! 


the Master Electric Co., Dayton, Ohio. 


John L. Weisel, formerly chief engineer of 
Menasco Manufacturing Co., 
Kinner Airplane and Motor 
Calif., as project engineer. 


joined the 
Glendale, 


has 
Co., 


G. M. Nelson has been made company 
commander of 27th Infantry, U. S. 
Schofield Barracks, T. H. 
instructor at the Infantry 
Infantry at the same 


Army, 
He was previously 
School of the 66th 
location. 











.... At Home and Abroad 











William Hull Fairbanks 


William Hull Fairbanks died suddenly from 
heart trouble on July 10. Familiarly known as 
“Colonel” to his many friends, Mr. Fairbanks 
had been a valued member of the Southern 
California Section since it was organized, serv- 
ing as vice-chairman in 1929 and chairman in 





W. H. Fairbanks 


1930. He also represented the Southern Cali- 
fornia Section as a member of the National 
Membership Committee and the National Sec- 
tions Committee and served on the Transporta- 
tion and Maintenance Activity Committee. He 
became a member of the Society in 1925. 

At the time of his death Mr. Fairbanks was 
motor vehicle superintendent of the Southern 


California Telephone Co., Los Angeles, which 
position he had held for the past 18 years. 

During the Spanish American War and the 
Philippine Insurrection he served in the United 
States Army. For services rendered in and 
around Manila he was awarded the Philippine 
Congressional Medal. 

Shortly after leaving the Army in 1899 he 
joined the Bell System Co. at Seattle, and served 
that company in various capacities until June, 
1917. At that time he accepted a commission in 
the Signal Corps and took a batallion of signal 
corps troops to France. For his service in the St. 
Mihiel and Meuse-Argonne offensives the Con- 
gress of the United States awarded him the Dis- 
tinguished Service Medal. 

Upon his discharge from the Army he joined 
the Southern California Telephone Co. as mo- 
tor vehicle superintendent, which position he 
held until his death. 

Mr. Fairbanks was a Lieutenant Colonel in 
the Signal Reserve Corps, United States Army, at 
the time of his death. He was born in Chicago 
in 1876. 


Louis F. Reinhard 


Louis F. Reinhard, past-treasurer of the Mil- 
waukee Section and an active member of the 
Society since 1922, died from heart failure on 
June 2. Mr. Reinhard was sales engineer for 
the Geuder Paeschke & Frey Co., Milwaukee, 
with which he had been affliated since 1921. 
Prior to that he was chief engineer of the 
Mechanical Appliance Co. 

Mr. Reinhard was a Fellow of the American 
Institute of Electrical Engineers and a member 
of the Engineers Society of Milwaukee. He 
was born in 1884 and was educated at the 
University of Wisconsin. He is survived by one 
brother. 





New Members Qualified 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between June 10, 1936, and 
July 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 


Anstey, Frank (F M) Chief designer, Ariel 
Motors (JS) Ltd., Selly Oak, Birmingham, 
England; (mail) 25 Queens Road, Kenilworth, 
Warwickshire, England. 

Ayres, Eucene (M) Gulf Research & Le- 
velopment Co., Harmarville, Pa.; (mail) P. O. 
Box 2038, Pittsburgh, Pa. 

BEASECKER, Francis S. (A) sales and service 
engineer, New Departure Mfg. Co., General 
Motors Building, Detroit; (mail) 540 West 
Lincoln Street, Birmingham, Mich. 

Bauiaseyus, A. C. (M) automotive engineer, 
Standard Oil Co. of California, San Francisco; 
(Mail) 3008 Russell Street, Berkeley, Calif. 

Becket?, Fartey E. (M) chief, Diesel engi- 
neering staff, National Schools, 4000 South 
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Figucroa, Los Angeles; (mail) P. O. Box 905, 
Inglewood, Calif. 

Bonustav, Hans (M) chief engineer, charge, 
design and engineering work, Enterprise En- 
gine Corp., 2902-19th Street, San Francisco. 

Bower, Lioyp L. (M) installation engineer, 
Waukesha Motor Co., Waukesha, Wis.; (mail) 
325 East Newhall Avenue. 

Bureau of Technics (Depart’l) Directorate 
of Ordnance, Ministry of Military Administra- 
tion, Nanking, China. 

Camm, Vircit G. (J) tractor equipment en- 
gineer, Euclid Road Machinery Co., 1361 
Chardon Road, Cleve.; (mail) 1649 Cliffview 
Road. 

CarL_ton Lamp Corp, (Aff.) 811-30th Street, 
Union City, N. J.; Reps.: Cardell, James, Metal- 
lurgist; Collins, J. Dillard, chief engineer; Vos- 
burgh, Frank A., Jr., vice-president. 

CHapMaNn, Epmunp S. (M) general works 
manager, Plymouth Motor Corp., Detroit. 

Davis, CuHartes S. (M) president, Borg- 
Warner Corp., 27th Floor, 310 South Michigan 
Avenue, Chicago. 

Davis, Ivor RicHerson (A) _ supervisor, 
mechanic, Armour & Co., U. S. Yards, Chicago; 
(mail) 2856 West 57th Street. 

Davis, Witt1am H. (A) salesman, General 
Motors Truck Co., 1775 Broadway, New York 
City. (Continued on following page) 
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Dewey, Wutuiam V. (J) National Carbon 
Co., Inc., 230 North Michigan Avenue, Chicago. 

Dient, Epwarp W. (A) secretary, treasurer, 
Detroit Gasket & Mfg. Co., 12640 Burt Road, 
Detroit. 

Drent, Lioyp H. (A) president, general man- 
ager, Detroit Gasket & Mfg. Co., 12640 Burt 
Road, Detroit. 

Dosson, Dexos I. (M) assistant to presi- 
dent, General Malleable Corp., Waukesha, 
Wis.; (mail) 227 North Charles Street. 

Easton, Mortey Sanrorp (A) superintendent, 
engine experimental department, General Mo- 
tors of Canada, Ltd., Oshawa, Ont., Canada; 
(mail) Windsor Court Apt., 1300 Ouellette 
Street, Windsor, Ont., Canada. 

Every, CuHartes Epwarp (F M) transport 
officer, Iraq Petroleum Co., Ltd., P. O. Box 
309, Haifa, Palestine. 

Gace, Crauprus CanpLEeR (J) body drafts- 
man, Hudson Motor Car Co., Jefferson and 
Connors Avenue, Detroit; (mail) 2512 Philip 
Avenue. 

Gn, H. V. (A) assistant rail motor car 
supervisor, Atchison, Topeka & Santa Fe Rail- 
way Co., Motive Power Building, Topeka, Kan. 

Gray, Louis G., 1st Lieut. (S M) district 
motor transport officer, U. S. Army, Fort Brady, 
Sault Ste. Marie, Mich. 

Hammatrt, ABRAM Crossy (A) student, U. S. 
Diesel Engine School, Boston; (mail) 41 Bow- 
doin Street, Cambridge, Mass. 

HarpEMAN, WaLTER B. (A) works manager, 
MacKay Spares Pty., Ltd., 181 Queensberry 
Street, Melbourne N. 3, Australia; (mail) 16 
Park Road, Middle Park S.C. 6. 

Hucues, Frank V. (A) branch manager, 
Brockway Motor Co., Inc., 20th & Aisquith 
Streets, Baltimore, Md. 

Jounson, Pumie G. (M) first vice-president, 
Kenworth Motor Truck Corp., 1263 Mercer 
Street, Seattle, Wash. 

Jury, Jose E. (M) chief automotive engi- 
neer, Shell Petroleum Corp., St. Louis, Mo.; 
(mail) 3620 Gustine. 

Kan, TaxatosHt (F M) chief engineer, 
Toyoda Automatic Loom Works, Ltd., Kariya, 
near Nagoya, Japan. 

Koxper, Georce C. (A) national fleet sales, 
International Harvester Co., 936 South Millvale 
Avenue, Pittsburgh, Pa. 

KunHLEeN, Freperick (M) assistant professor, 
department of mechanical engineering, College 
of the City of New York, New York; (mail) 
491 Main Street, Hackensack, N. J. 

Lemon, Epwarp S. (A) production manager, 
Wiegel Cabinet Corp., 1101 East 16th Street, 
Indianapolis. 

Ley, Ratpuw F. (M) sales manager, Truck 
Tank Manufacturers, Inc., Room 837, 30 
Church Street, New York City; (mail) 130- 
45-227th Street, Laurelton, L. I., N. Y. 

Liatin, V. N. (F M) Chief engineer, Stalin 
Automobile Plant ‘‘Zis”, Moscow 68, U.S.S.R.; 
(mail) Vostochnaia Ulitsa, dom 4, Kvartira 21, 
Moscow, U.S.S.R. 

Lozon, R. J. (A) assistant branch manager, 
International Harvester Co., 936 South Mill- 
vale, Pittsburgh, Pa.; (mail) 1435 North Euclid 
Avenue. 

McCanney, Emmett F. (A) assistant man- 
ager, domestic lubrication sales, Sinclair Re- 
fining Co., 630 Fifth Avenue, New York City. 

McTavisH, CuHartes E. (A) general sales 
manager, General Motors of Canada, Ltd., 
Oshawa, Ont., Canada; (mail) 271 Simcoe 
Street, North. 

Nutt, Harotp V. (J) instructor, U. S. 
Diesel Engineering Corp., 89 Brighton Avenue, 
Boston. 

Orson, T. A. (M) methods and equipment 
engineer, Hyatt Bearings Division, General Mo- 
tors Corp., Harrison, N. J.; (mail) Pompton 
Plains, N. J. 

OsTERMAN, LENNART JoHN (J) service sales- 
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man, Buick Motor Co., Retail Store, Detroit. 

Owens, Norman G. (J) co-partner, Owens 
Yacht Co., Bouchers Point, Annapolis, Md. 

Patrerson, Georce B. (M) technical as- 
sistant manager, Socony-Vacuum Oil Co., Inc., 
26 Broadway, New York City. 

PEEBLES, ANDREW AUBERON (M) instructor, 
charge of department of aeronautics, Provincial 
Institute of Technology & Art, Calgary, Alta., 
Canada. 

Puituips, Paut (A) shop foreman, Fresno 
Trailer Co., Fresno, Calif.; (mail) 5225 Ventura 
Avenue. 

Rasmussen, Otar (M) chief engineer, Delco 
Brake Division, General Motors Corp., 1420 
Wisconsin Boulevard, Dayton, Ohio. 

Ruopes, Witt1aM Henry (M) district super- 
intendent, transportation, South Sierras Power 
Co.; Imperial Ice & Development Co., El Centro, 
Calif.; (mail) 421 Wensley Avenue. 

Rotn, Eucene (M) chief engineer, Stant 
Mfg. Co., Connersville, Ind. 

SHarPE, Joun S., Dr. (A) member, consult- 
ing staff, Bryn Mawr Hospital, Bryn Mawr, Pa.; 
(mail) Haverford, Pa. 

SmitH, Frep C. (M) metallurgist, alloy steel 
division, Carnegie-Illinois Steel Corp., 208 
South La Salle Street, Chicago. 

SPATENGA, STEPHEN (A) __ superintendent, 
Storch Trucking Co., Inc., 601 West 26th Street, 
New York City. 


The applications for membership 
received between June 15, 1936, 
and July 15, 1936, are listed here- 
with. The members of the Society 
are urged to send any pertinent 
information with regard to those 
listed which the Council should 
have for consideration prior to 
their election. It is requested that 
such communications from mem- 
bers be sent promptly. 


Barpstey, P. Epwarp, sales engineer, Delco- 
Remy Corp., Anderson, Ind. 

Cocuran, R. W., factory representative, The 
White Motor Co., Cleveland, Ohio. 

Crowtey, Crype A., treasurer and director 
of research, Technical Service Bureau, Inc., Chi- 
cago, Ill. 

Davenport, Wiison E., division sales man- 
ager, Union Oil Co. of California, Seattle, 
Wash. 

Dett, Corrs J., salesman, International 
Harvester Co., Chicago, IIl. 

DitwortH, JoHNn Lewis, assistant to super- 
visor automotive equipment, Virginia Electric 
& Power Co., Richmond, Va. 

Fisher, Harotp W., assistant director, Esso 
Laboratories, Standard Oil Development Co., 
Elizabeth, N. J. 

Gray, Harry F., president, The Interna- 
tional Piston Ring Co., Cleveland, Ohio. 

Gressitt, R. I., engineering assistant, Ameri- 
can Oil Co., Baltimore, Md. 

Hanson, Jonn, chief chemist, Dunlop Rim 
& Wheel Co., Foleshill, Coventry, England. 

Heap, Wittarp H., Sr., garage superin- 
tendent, Public Service Co. of New Hampshire, 
Manchester, N. H. 

Horr, Gerarp A., automotive engineer, 
Socony-Vacuum Oil Co., Inc., Brooklyn, N. Y. 

JARRETT, JaMeEs C., president and general 
manager, J. C. Jarrett Motor & Finance Co., 
Colorado Springs, Colo. 

Jounson, James W., president, James W. 
Johnson & Co., Inc., New York City. 





STEELE, F. H. (A) sales engineer, Handy 
Governor Corp., 3925 West Fort, Detroit. 

Warp, Criirtron E. (J) assistant, New Jersey 
Motor Truck Assn., 343 High Street, Newark, 
N. J.; (mail) 251 Vreeland Avenue, Nutley, 
|. ee 

Wacker, JoHN (M) engineer, special equip- 
ment, International Motor Co., 25 Broadway, 
New York City; (mail) 828 Tice Place, West- 
field, N. J. 

Wattace, C. O. (J) engineer, Acrotorque 
Co., 19 Whitney Avenue, New Haven, Conn. 

WHuiITTEMORE, Frep W. (M) vice-president, 
charge, operations, Northwest Airlines, Inc., St. 
Paul, Minn.; (mail) 4031 Aldrich Avenue, 
North, Minneapolis. 

Wispom, THomas Henry (A) motor editor, 
Daily Herald, Sporting Life, 72 Long Acre, 
London, W.C. 2, England. 

Wo tr, Greorce W. (M) vice-president, Gen- 
eral Motors Export Division, 1775 Broadway, 
New York City; (mail) 2865 Scotten Avenue, 
Detroit. 

Youna, Francis H., Jr., (J) service engineer, 
National Pneumatic Co., 1400 Mitten Building, 
Broad and Locust, Philadelphia; (mail) 829 
Quincy Street, North West, Apt. 202, City of 
Washington. 

Zitzewitz, Ermer K. (M) chief engineer, 
Aetna Ball Bearing Mfg. Co., 4600 Schubert 
Avenue, Chicago. 


Applications Received 


JoHNsTON, Carey WILLIAM, manager, State 
Casualty Underwriters Clearing House, Newark, 
ei Ti 
Kao, Cutren, 620 Forest Ave., Ann Arbor, 
Mich. 

Kawara, Masak1, factory manager, Teckoku 
Spring Co., Tokyo, Japan. 

Kennepy, Harry E., owner, Independent Re- 
search Engineer, Berkeley, Calif. 

Koon, C. H., salesman, International Har- 
vester Co., Chicago, IIl. 

Laver, A. R., associate professor of psychol- 
ogy, Iowa State College, Ames, Iowa. 

LicHTENBERG, F. DeLprook, assistant plant 
engineer, The Perfect Circle Co., Hagerstown, 
Ind. 

Miuincer, WituiaM A. F., Captain, U. S. A., 
Air Corps Procurement, Los Angeles, Calif. 

Morris, WitiiamM H., chief clerk, Sinclair 
Wyoming Oil Co., Bairoil, Wyoming. 

Porter, JouHNn P., president, Shuler Axle Co., 
Inc., Louisville, Ky. 

Ray, JEAN YANDELL, supervisor, automotive 
equipment, Virginia Electric & Power Co., Rich- 
mond, Va. 

Roserts, Donatp B., assistant battery engi- 
neer, Delco-Remy Division of General Motors 
Corp., Muncie, Ind. 

Rosson, Georce C., sales manager, Alemite 
Division, Stewart Warner Alemite Corp. of 
Canada, Ltd., Belleville, Ont., Canada. 

ScumipT, Grecory E., director, machine tool 
department, Amtorg Trading Corp., New York 
City. 

Taytor, Rex, superintendent of maintenance, 
Yellow Cab Co. of California, Los Angeles, 
Calif. 

TuorpeE, Lestie R., salesman, International 
Harvester Co., Chicago, IIl. 

TINNERMAN, GeorcE A., general manager, 
Tinnerman Stove & Range Co., Cleveland, Ohio. 

WakeEFIELD, C. C. & Co., Lrn., of London, 
England, 75 West Street, New York City. 

Wueat_ey, J. W., inspector, Sherwood Bros., 
Inc., Baltimore, Md. 

Zaun, O. F., Jr., engineer, Ex-Cello Corp.. 
Detroit, Mich. 






































Behind the Scenes 


With the Committees 


Wheel Play 


f Iago motion in steering wheel mechanism is receiving 
further study by the Front Wheel Alignment Research 
Committee, and a more comprehensive recommendation will 
be submitted to the Highway Research Committee. 

The original request tor a recommendation on this subject 
came from State and municipal inspection enforcement of 
ficials. More recent cooperation with the Interstate Com 
merce Commission has indicated the necessity for a clean cut 
recommendation. 


Aviation Gasoline 


AZ? gal. batch of high-octane reference fuel has been 
approved by the Cooperative Fuel Research Aviation 
Gasoline Detonation subcommittee through inspection tests 
conducted at the National Bureau of Standards and checked 
by other laboratories. This reference fuel is made up of a 
50-50 blend of technical iso-octane furnished by the Standard 
Oil Development Co. and the Shell Petroleum Corp. The 


nae 
. 


blend has been prepared and placed in special storage by the 
Shell Petroleum Corp. and will be furnished to the subcom- 
mittee and those laboratories cooperating with it, f.o.b., Wood 
River, Ill. 

It is expected that a low-octane reference fuel for blending 
purposes will be available shortly. 


























Final blends for the subcommittee’s testing purpose will 
likewise be prepared by the Shell Petroleum Corp. 

The Aviation Gasoline Detonation Laboratory Method Sub- 
subcommittee has developed quantity requirements for each 
of the several blends of test fuels and also the extent of re 
quirements for new equipment to make supercharged tests 
with C.F.R. units. 


C.F.R. 
HE second draft of the first C.F.R. Gasoline Survey Re 
port, which was received from the U. S. Bureau ot Mines, 
June 1, has been edited by the Gasoline Survey subcommittee 
and a special editorial subcommittee at a joint meeting, and 
was returned to the Bureau on June to. 
Forms for the second C.F.R. gasoline survey (summer 1936) 
have been sent to all contributors in the petroleum industry. 
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Detonation 


_ owners of C.F.R. knock-testing engines in this country 
and Canada have been invited to take part in twice- 
yearly tests on identical test fuels as a general check on the 
C.F.R. motor method of detonation testing. An exchange 
group working as a sub-subcommittee of the Detonation sub 
committee of the Cooperative Fuel Research Committee has 
been conducting these tests at frequent intervals for the .past 
two years. Other owners of C.F.R. knock-testing engines are 
now invited to participate in the June and December tests. 

Reports of the results of the individual tests will be sum 
marized by the National Bureau of Standards, which in turn 
will send reports to each participant covering (a) average 
octane number, average deviation and maximum deviation of 
results, and (b) average inspection data reported by the ex 
change group. 

Further intormation regarding these tests may be obtained 
by addressing C. B. Veal, SAE Research Manager at 29 West 
39th St., New York. 

Through the attendance of Alfred G. Marshall and J. R. 
MacGregor at the meeting of the subcommittee during the 
Summer Meeting of the Society at White Sulphur Springs, 
arrangements were completed for closer cooperation with the 
Pacific Coast Technical Group of which Mr. Marshall is 
chairman. 

Safety Glass 

NDICATIONS are that every piece of safety glass made in 

accordance with the recently approved American Tenta- 
tive Standard (see SAE Journat, June, 1936, p. 29) will bear / 
a small imprint like this: 


—_—— 
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PLATE 


Discussion continues as to whether the letters down the 
side might not better be “AM STD” or “AMER STD”, but 
final consensus of opinion will be known soon. 

Writing of the standard as a whole, G. L. McCain, chair- 
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man of SAE advisory committee on safety glass, says: “I be- 
lieve the specification is satisfactory to everyone in the auto- 
mobile industry except for the abbreviation of the designation 
‘AMERICAN STANDARD?’ in the mark to be etched on 


the glass”. 
Oil Stability 


| alee of the twenty-one participating laboratories have sub- 
mitted, to the Crankcase Oil Oiliness Research Committee, 
complete reports of tests made by individual methods to de- 
termine the rating of three test oils with regard to ring- 
sticking characteristics. Eight others have sent in progress 
reports. A survey indicates that the remaining laboratories 
should submit complete results by Sept. 1, at which time all 
information available will be exchanged among the _par- 
ticipating laboratories. 

The steering committee will analyze the results and make 
its report to the Crankcase Oil Stability Research Committee 
at its Sept. 16 meeting. 


E. P. Lubricants 
| panies of the twenty-one laboratories making tests 


on extreme-pressure lubricants testing machines have 
made reports to the Extreme-Pressure Lubricants Research 
Committee. In accordance with the original plan of the 
Committee the results of these tests will be sent to the Ameri- 
can Society for Testing Materials to expedite their standardiza- 
tion work on these lubricants. 

Several of the laboratories using the machine have found 
that it can be successfully utilized to determine the compara- 
tive abrasiveness of lubricants. The Committee accordingly 
has decided that tests on abrasiveness be included in its future 
program. 

To meet the increased demand for extreme-pressure lubri- 
cants testing machines the Committee is making arrange- 
ments for more to be manufactured. 


Oil Oiliness 


EMBERS of a subcommittee of the Crankcase Oil Oili- 

ness Research Committee are grouping words together 
tc form a definition of the term “Oiliness” so that the word 
will have a common meaning to everyone who has occasion 
to refer to it. A draft of the proposed definition will be 
submitted to members of the Committee by mail for their 
study prior to its discussion at the next meeting. 
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While in the past the Crankcase Oil Oiliness Research Com- 
mittee has asked for test results on compounds with 5 per 
cent sperm oil addition as specified by the Committee, it 
has announced that it will welcome results of tests wherein 
any other oiliness agent, in which a particular laboratory is 
interested, has been added. 

Following an announcement that the oil oiliness research 
program is to be extended to include use of C.F.R. engines 
eight laboratories have stated their willingness to cooperate. 
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Tractor Tires 


HE general procedure for conducting a series of tractor 

rubber tire tests was agreed upon at a meeting of engincers 
representing tractor manufacturers and the tire companies, 
Lincoln, Neb., June 29. This work was initiated some time 
ago by the tire manufacturers and in order to form a closer 
liaison between tractor and tire companies a special SAE. ad- 
visory subcommittee was organized when the Tractor and 
Industrial Power Equipment Activity Committee met in Mil- 
waukee last April. Members of the subcommittee are Prof. 
C. W. Smith, University of Nebraska, chairman; E. F. Brun 
ner, Goodyear Tire and Rubber Co., and O. E. Eggen, Oliver 
Farm Equipment Co. 

The purpose of these tests is to determine the ratio between 
tractor draw-bar pull and tractor weight for various combina- 
tions of rubber tire cross-sections and diameters in various 
soil conditions. 

The procedure agreed upon at the meeting was that tests 
be made at 2 m.p.h. for comparative percentages of tire slip- 
page for different combinations of tire sizes and 
weights in four different controlled soil conditions. 

Among those present were E. F. Brunner, Goodyear Tire 
and Rubber Co., who presided as chairman during the discus 
sion; L. B. Sperry, International Harvester Co.; C. E. Frud 
den, Allis-Chalmers Manufacturing Co.; A. W. Lavers, Min- 
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neapolis Moline Power Implement Co.; Dent Parrett, Benton 
Harbor, Mich.; O. E. Eggen, Oliver Farm Equipment Co.; 
Prof. C. W. Smith, University of Nebraska; H. W. Dalzell, 
B. F. Goodrich Co.; J. A. Foucher, U. S. Tire Co.; L. L. 
Baldwin, Firestone Tire and Rubber Co.; E. McCormick, 
John Deere Co.; R. P. Gaylord, Goodyear Tire and Rubber 
Co., and R. S. Burnett, SAE standards manager. 


Riding Comfort 


R F. PEO, vice-president and general manager of the 
¢ Houde Engineering Co., is preparing a statement upon 
the importance of seat cushions in riding comfort, at the re 
quest of the Riding Comfort Research Committee. When 
this is completed it will be referred to the Research Executive 
Committee with a request that they consider the desirability 
of undertaking a study of this subject. 


Tractor Testing 


HE proposed SAE tractor testing code received concen 

trated attention of tractor engineers at a meeting at Lin 
coln, Neb., June 29 and 30 under the auspices of the SAE 
Tractor Testing Code Committee. The latest draft of this 
code was reviewed and its purpose definitely outlined. 
gested changes will be incorporated and the revision edited 
and supplemented with data pertinent to its use before it is 
finally acted upon by the SAE Standards Committee prepara- 
tory to adoption by the Society. 


Sug- 



































WITH THE COMMITTEES 


The SAE tractor testing code, it is planned, will replace the 
SAE tractor rating code published in the SAE Hanpsook for 
many years. This change is in accordance with the trend of 
many tractor manufacturers to shift from ratings to tests. 
Most industrial and agricultural tractors are now being tested 
and the results of such tests are given wide publicity. 

When the Tractor and Industrial Power Equipment Ac- 


Solving Tractor Problems 





Around the table at the Tractor Testing Code Com- 
mittee meeting at Lincoln, Neb., are (left to right) E. E. 


Brackett, R. C. Chesnutt, W. H. Worthington, O. E. 
Eggen, Prof. C. W. Smith (standing), C. G. Krieger, 
A. W. Lavers, C. E. Frudden, James B. Fisher and L. B 


Sperry (who is only partially shown) 


tivity Committee of the Society was organized about two 
years ago, a subcommittee was appointed under the chairman- 
ship of Prof. C. W. Smith, University of Nebraska to prepare 
drafts of an SAE tractor testing code. This subcommittee, 
which automatically became a subdivision of the tractor equip- 
ment division of the Standards Committee when it was or- 
ganized in 1935, prepared several drafts which have been 
studied by tractor manufacturers and the committee, prior 
to the one submitted at the June 29 and 30 meeting. 

The present draft of the code includes belt tests for maxi- 
mum belt horsepower, for varying load belt horsepower and 
a torque test. The drawbar tests include a limber-up test, a 
maximum drawbar horsepower test and a drawbar fuel con- 
sumption test. At the meeting it was also decided to include 
an appendix in the code discussing related matters, such as 
information regarding the specifications of fuels to be used 
in the tests for both gasoline and Diesel engines, and a stand- 
The Committee 
is also considering the inclusion of remarks on the multiplicity 
of tests resulting from the use of steel and rubber tired wheels 
and other items of a pertinent nature. The report will also 
include a preamble giving a brief historical outline of the 
code’s development and setting forth its purposes and proper 
use. 


ard method for correcting observed ratings. 


It was emphasized at the meeting that the proposed SAE 
code is not intended to replace the Nebraska tractor tests, but 
is to be a code of procedure for general use by the industry 
in establishing tractor performances in much the same way that 
the present SAE Standard engine testing forms do. In order, 
however, to have the code in harmony, the Committee’s report 
when ready will be submitted for review by the Nebraska 
Tractor Testing Board and by the Farm Equipment Institute 
and the American Society of Agricultural Engineers. The 
latter two are considered as having cooperated in its formula- 
tion by reason of interlocking membership and representation 
among the groups of the tractor engineers. The Committee is 
hopeful that work on this code can be adopted by the Society 
next January and published in the 1937 edition of the SAE 
Hanpsook. Those who attended the meeting at Lincoln 
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are Prof. C. W. Smith, University of Nebraska, committee 
chairman; L. B. Sperry, International Harvester Co.; C. E. 
Frudden, Allis-Chalmers Manufacturing Co.; J. B. Fisher, 
Waukesha Motor Co.; Dent Parrett, Benton Harbor, Mich.; 
SAE Vice-President A. W. Lavers, Minneapolis Moline Power 
Implement Co.; C. G. Krieger, Ethyl Gasoline Corp.; R. C. 
Chesnutt, Cleveland Tractor Co.; J. M. Davies, Caterpillar 
Tractor Co.; W. H. Worthington, John Deere Tractor Co.; 
O. E. Eggen, Oliver Farm Equipment Co.; Prof. E. E. 
Brackett, Chairman of the Nebraska Tractor Testing Board, 
and R. S. Burnett, SAE standards manager. 


Ignition 
A’ almost unanimously affirmative vote was received by 
the Ignition Research Committee in reply to the follow- 
ing questions addressed to automobile, truck, bus, marine, in- 
dustrial, tractor and aircraft engine mahufacturers: 

1. Is it desirable to develop some tentative classification of 
spark-plugs on a basis of relative “coldness”? 

2. Is it desirable to develop a method of test for determin- 
ing proper classification of spark-plugs? 

3. Is it desirable to undertake the solution of other igni- 
tion problems such as the development of a satisfactory test 
for high tension ignition cable? 

Toward developing a tentative classification of spark-plugs 
on a basis of relative “coldness”, a tentative program is being 
drafted for use on the single cylinder C.F.R. engine. Several 
of the member laboratories, it is expected, will conduct these 
tests. There is also a possibility that a prototype aircraft en- 
gine will be available for similar tests on aircraft type spark- 
plugs. The matter of developing tests for determining clas- 
sifications of spark-plugs is dependent upon experience re- 
sulting from the foregoing program. 

On the third item the Committee will collect and review 
available specifications on ignition cable, including specifica- 
tions issued by the Army and the Navy for aircraft use, as an 
assistance in developing a generally acceptable method of test 
to be used in determining compliance with purchase specifica- 
tions. 


SAE Calendar 


National Aircraft 
Production Meeting 
October 15-17 
Ambassador Hotel 


Los Angeles, Calif. 


Annual Dinner 
Nov. 12 


Hotel Commodore 


New York City 


Annual Meeting 
Jan. 11-15, 1937 
Detroit, Mich. 
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TITEFLEX 
ALL-METAL 
FLEXIBLE 
TUBING 


ee ie nes 


ats) en a q 





For twenty years satisfactorily used as original 
equipment by most Manufacturers of Automobiles, 
Trucks, Tractors and Buses. Titeflex is all-metal. 
No rubber or composition is used to make the 
tubing tight. 


TITEFLEX is furnished in many different construc- 
tions to solve specific problems. Fuel lines for the 
Automotive Industry. Shielding for motors and 
electrical systems. Lubrication and pressure lines 
for machine tool equipment. Steam and air lines 
for plant equipment. Exhaust tubing and conduit 
for low pressure applications. 


We have had a very large experience in solving 
difficult flexible tubing problems. Send us your 


specifications. 
e 0 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 





TITEFLEX METAL HOSE CO. 
Newark New Jersey 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Twenty-first Annual Report of the National Advisory Committee 
for Aeronautics, 1935 


Administrative Report, without Technical Reports. 44 pp. Price 
15 cents. | A-1 
Aircraft Compass Characteristics 

By John B. Peterson and Clyde W. Smith. N.A.C.A. Report Nx 
551, 1936; 11 pp., with tables and charts. Price, 10 cents. { A-1 
Wind-Tunnel Tests of 10-Foot-Diameter Autogiro Rotors 

3y John B. Wheatley and Carlton Bioletti. N.A.C.A. Report No 
552, 1936: 14 pp., illustrated. Price, 10 cents. J A-1 


Some Effects of Argon and Helium Upon Explosions of Carbon 
Monoxide and Oxygen 


Fiock and Carl H. 
with charts. 


By Ernest F. 
1936: 10 pp., 


Roeder. N.A.C.A. Report No. $53 
Price, 10 cents. } A-1 


Wind-Tunnel Investigation of Ordinary and Split Flaps on Air- 
foils of Different Profile 


$y Carl J. Wenzinger. N.A.C.A. Report No. 554, 1936; 14 


pp., with 

charts. Price, 10 cents. | A-1] 
Air Flow Around Finned Cylinders 

By M. J. Brevoort and Vern G. Rollin. N.A.C.A. Report No 
1936; 13 pp. with tables and charts. Price, 10 cents. \-1 
Remarks on the Elastic Axis of Shell Wings 

By Paul Kuhn. N.A.C.A. Technical Note No. 562, April 1936; 1 
pp., & figs. {| A-1 


Tank Tests of Models of Floats for Single-Float Seaplanes—First 
Series 


By J. B. Parkinson. N.A.C.A. Technical Note 


No. 563, April, 1936 
13 pp., 22 figs. [A-r] 
Procedure for Determining Speed and Climbing Performance of 
| Airships 
By F. L. Thompson. N.A.C.A. Technical Note No. 564, April, 1936; 
31 pp., 8 figs. | A-1 


Tank Tests of a Model of the NC Flying-Boat Hull—N.A.C.A. 
Model 44 


By Joe W. 


pp., 19 figs. 


Bell. N.A.C.A. Technical Note No. 566, Mav, 


1930; 7 


| A-1| 


Tests of N.A.C.A. Airfoils in the Variable-Density Wind Tunnel. 
Series 230. 


By Eastman N. 


Jacobs and Robert M. Pinkerton. N.A.C.A. Techn 
cal Note No. 567, May, 1936; 6 pp.. 7 fies | A-1] 
Calculated Effect of Various Types of Flap on Take-Off Over 
Obstacles 
By J. W. Wetmore. N.A.C.A. Technical Note No. 568, May, 1936; 
15 pp., 9 figs. | A-1r| 
General Instability Criterion of Laminar Velocity Distributions 
By W. Tollmien. Translated from Nachrichten von der Gesellschajt 
der Wissenschaften zu Géttingen (Mathematik), Vol. 1, No. 5, 1935 
N.A.C.A. Technical Memorandum No. 792, April, 1936; 34 pp., 1 
figs. | A-1 
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SK F -equipped stream- 
lined truck with ‘‘heat 
treated alloy steels, White vit 
patented screwed-in stellite ae 
valve seats, four-wheel 
booster operated hydraulic 
brakes, the first automatic 
air conditioned cab, extra 
rugged chassis, 270 cubic 
inch engine.” BUILT BY 
THE WHITE MOTOR Co. 









. < 
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WHITE’S STREAMLINED TRUCKS 


reflect confidence in SKF Rearings 
Y lat 


? t 


It is significant that “the first streamlined truck in America” 
g 

















—"the finest truck that ever bore the White name”’— 
is equipped with SiS Bearings. It marks White's 
greatest triumph in 35 years and writes a new page in 


automotive history. 


Not only by its modernistic appearance, but by the perform- 
ance of its Sf Bearings, this White truck is widely known 
for its quality. With White, as with other leading manufac- 
turers in the automotive industry, confidence in a bearing is 


the logical result of its good performance over a period of years. 


SKF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


> a at 





3656 








BALL & ROLLER BEARINGS 
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YOU SALES MANAGERS WANT TO 


a MO 


‘‘My men can sell, but they must 



























have something worth while. Give 






me a ‘different’ product and we 






can sell at a profit. What can we 






do that will actually make our 






product different?’’ 







THE ANSWER 







Revitalize your product, and it will re- 
vitalize your sales. When competition 






brings your product to a level of deadly 






similarity to all others of its kind, it 






crushes enthusiasm, and kills ambition. 






Most engines are alike —have no real 






distinction in performance, appearance 






and sales appeal. Waukesha Hy-Powr 






Engines are different—20% to 30% more 






power, with an equal saving in weight 






and size—with a difference in per- 






formance that will convince your pros- 






pects that a new standard has been set. 
Write for Bulletin 885. Waukesha 
Motor Company, Waukesha, Wis. 







ENGINES 
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TAKE A PEEK over this Enginect 5 Shoulder 
-and learn why he selects NATIONAL SEALS 


National Oil and Fluid Seals are true peri- 
pheral-tension closures. You'll find leading 
Engineers incorporating them at every bearing 
where positive sealing is imperative. Lubricants 
are held in; moisture and grit are kept out. 



























They are finely engineered in every detail. 
Self-compensating for wear. Have exactly con- 
centric inner and outer diameters — press-fit 
tolerance—precision machined, pre-lubricated 
resilient sealing member — negligible friction 
loss. Longer machine life, design simplification 
and reduced manufacturing costs result from 
their use. 





These are some of the reasons why National 
Oil & Fluid Seals are being selected for the 
most difficult sealing jobs. Ask for newly pub- 
lished 1936 Industrial Catalog. 


NATIONAL MOTOR BEARING CO.., Inc. 
Main Office and Factory: 
1100 - 78th Avenue, OAKLAND, California 
Branch Offices: 
480 Selden Avenue, DETROIT, Michigan 
2236 So. Wabash Avenue, CHICAGO, Illinois 











MOLY for WEAR 


WHENEVER a product is faced with stiff operating re- 
quirements, price is not the final measure of its value 
or economy. “How well will it wear? How long will it 
last?” Its answers are the real sales-closing factors. 

A manufacturer of fuel-oil pumps found that out. 
His competitive success, he discovered, depended on 
the steel he selected for rotors. It had to have excep- 
tional hardness to resist wear and to combat the 
corrosive effects of various types of fuel oils. 

A Chrome-Moly (SAE 4130) cyanided rotor was 
the solution. Not only was it found to take an ex- 
tremely hard case, but it involved less hardening 
and machining costs. Thus, while searching for one 
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advantage, two were found, viz., higher quality and 
lower production cost. eg 

Your problems may be simpler. Or they may be 
even more complicated. In either case, it will pay you 
to investigate Moly steels. Their almost limitless range 
of applications is envisioned in our technical book, 





“Molybdenum.” We invite engineers and production 
heads to write for it. Also ask to be placed on the 
mailing list of our periodical news-sheet, “The Moly 
Matrix.” And —if you've a peculiar alloy problem 
needing further study, our experimental laboratory 


facilities are at your command. Climax Molybdenum 
Company, 500 Fifth Ave., New York City. 









































GIVING SENSATIONAL LOCK! 


definitely proved the outstanding 

f Lock Washers. On practically every leading meta 

pered-twisted teeth holding connections tig 

providing positive protection against the damaging action of vibration. 

powerful holding method provides a combination of three important lo 

factors that no other lock washer can duplicate. It includes sturdy Prratier(aecelir 
ion, and a $s | line-bite at initial contact. 


powerful spring-tens! ubstantia 
Test SHAKEPROOF 07 your own 
s—determine by your 
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THIS BIT OF PIG WENT 
TO MARKET... 
WITH A PEDIGREE 


CAREFULLY KEPT 


FROM EARTH 


Forp control of materials begins at the begin- 
ning. Much of the iron ore used at the Rouge 
Plant comes from Ford mines. So does a large 
share of the coal used in making coke. But 
whether or not materials come from Ford prop- 
erties, they have a pedigree to start with. Be- 
cause before they come to Dearborn, they must 
measure up to definite standards. 

Arrived at the plant, they undergo another 
long series of analyses and tests. For the Ford 
cycle of production control includes the whole 
long path from Earth to Automobile. 

Before a Ford V-8 piston, piston pin and 
connecting rod slip into a mirror- 
finished cylinder bore, they and the 


material in them have undergone 


- © R D M OT O 
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TO FORD V°8 


scores of tests for quality and precision of 
manufacture. 

Likewise, the materials for every sort of 
part are pulled, squeezed, punched, drawn, 
heated, chilled, rubbed mercilessly —for days, 
even months—used for hours and days in op- 
erating tests— measured for wear in split-hair 
dimensions, and then broken down for analy- 
sis and final appraisal. 

What a career! And what an automobile 
grows out of it! Small wonder that Ford V-8 
quality and performance are in a class alone. 
And it’s all part of the Ford plan. From 
Earth to Ford V-8 there are no esti- 
mates, no guesswork. Things have to be 
right—and they are right! 


R COM PAN Y 
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Two six-cylinder 60-hp. F-M Diesels recently installed in the “Claire” operate on 
approximately one-tenth the outlay for fuel and lubricating oil as was formerly required. 


NEW C-S ENGINE BEARINGS SELECTED 
FOR HEAVY-DUTY MARINE DIESEL SERVICE 


HE new Fairbanks-Morse Model 36-A, 414 x 6, 4-cycle marine 

Diesel is equipped with Federal-Mogul cadmium-silver-copper 
engine bearings. Two of these new units shown above, used to 
repower the party fishing boat “Claire” of New York, brought 
remarkable new operating economies to the owners. 


Just as Fairbanks, Morse & Company pioneered in the Diesel field, 
(until today more than two and a half million horse-power of F-M 
Diesels are in service), so did Federal-Mogul, 37 years ago, start 
pioneering as engine bearing specialists. 


Today, one of the world’s largest bearing manufacturers, Federal- 





Mogul has the experience, knowledge and facilities to produce 
exactly the right bearings for every engine requirement. 


The new C-S bearing used in the Model 36-A F-M Diesel is a 
recent Federal-Mogul development. Manufactured from a cad- 
mium-silver-copper bearing alloy, C-S bearings bring new standards 
of efficiency under high-speed, high-temperature and unusual 
bearing pressure conditions. 


Complete information on the new C-S bearings, now widely used 
by leading engine manufacturers, and the complete Federal-Mogul 
bearing line will be sent upon request. 


FEDERAL-MOGUL CORPORATION 


DETROIT ° MICHIGAN 
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CHOICE—Hercules offers the motor 
truck and bus industry a most 
extensive line of finely engineered, 
precision-built power plants. Manu- 
facturers know that their require- 
ments as to size, performance, or 
type of engine, can best be supplied 
by Hercules. Leading makers of 
trucks and buses are using an ever- 
increasing number of Hercules En- 
gines—both gasoline and Diesel — 





‘based upon long and successful 


experience with Hercules power. 
What better proof of efficiency, de- 
pendability, long life and _ simpli- 
fied maintenance could be asked? 
The long experience of the Her- 
cules organization in designing and 
producing engines for all types 
of commercial vehicles is readily 
available to manufacturers in 
planning any type of application. 


HERCULES MOTORS CORPORATION, Canton, Ohio 


America’s Foremost Engine Manufacturer 


© Power Plants from 4 to 200 H. P. 
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\\ ras Huu Firestone 


\\\ ‘TR’ TRACTOR RIM 












TIRE CHANGING 
DIFFICULTIES 


MOVABLE BACK 


MOERSY TO LOOSEN 
FLANGE MAD. 


p-CENTER 
SEMI DRO -- 


ES 6.00-S A 
. ae CHANGEABLE. 






























QVABLE FRO 
Y CotiruouA REM cving RING. - - 
i 7) TTACHED LOCK i 
J fi Sat Asy TO LOOSEN FRONT BEAD 













©1936, F.T. & R.Co. 





IRESTONE, pioneer of the continuous rim 

for trucks and buses, again demonstrates 
its leadership with the ideal rim for tractors 
and farm implements. With this new rim, 
even the largest tractor tires can be removed 
quickly and easily. Both continuous flanges 
are movable and are utilized in forcing the 
tight fitting beads from the tapered bead seat. 

This rim has a continuous base and 
continuous flanges, giving uniform support to 


the tire at all points—no splits—no hinge point 
—no structural weakness. It is the most 
satisfactory rim for both demountable and 
non-demountable use on farm equipment. 

Whether you build, buy, or sell tractors 
or other farm implements, always be sure to 
specify Firestone “TR” Tractor Rims. 


FIRESTONE STEEL PRODUCTS CO. 
AKRON + OHIO 


Firestone RIMS 


FOR TRACTORS AND FARM IMPLEMENTS 














ee 


HE Lb 
HULE 


becomes man’s great 


construction achievement 
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At Boulder Dam—The L; we Action of Spring Washers 
Kept Construction Machinery Tight and Smooth-running 


Under a blazing sun, at withering temperatures, men and 
machinery built Boulder Dam. There, innumerable types of 
machinery functioned smoothly in spite of wear and vibra- 
tion, expansion and contraction—because of the Live Action 
of SPRING WASHERS. Functioning as a spring, they have 
sufficient range of action to compensate for play and loose- 
ness. Where other devices fail, SPRING WASHERS keep 
machinery tight. 


“Where the job is toughest—you'll find a Spring Washer” 


SPRING WASHER INDUSTRY 


616 WRIGLEY BUILDING, CHICAGO 
ONLY A SPRING WASHER HAS Lwve Action! 
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ANEW PA 


Win a background of 21 years’ expe- 


rience in providing rust preventing proc- 





esses on iron and steel products, we are 
now announcing a new process for treat- 


ing zinc surfaces. 


Bonderite “Z” is designed to provide a 
typical Parker coating on zinc, that not 
only provides an ideal base for paint fin- 


ishes, but is also highly resistant to corro- 


poate hts 


sion on zinc surfaces that are not to be 


painted. 


The Bonderite “Z” Process reacts upon 
zinc, producing a coating that is integral 
with the metal, highly resistant to corro- 


sion, and an excellent base for paint. 


Bonderite “Z" gives the manufacturer of 


zinc articles an opportunity for product 


= 


improvement that may easily broaden the 


market for zinc die castings and other 
products made from zinc. It provides 
finish permanence and corrosion resist- 


ance easily, quickly, and economically. 


Send today for free booklet fully describ- 


ing this new process. 


PARKER RUST-PROOF COMPANY 
2181 East Milwaukee Ave., Detroit, Mich. 
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THE METALLOGRAPHIST 


FORECASTS 
PERFORMANCE 


One important factor in determining 
how a particular alloy steel will func- 
tion is the microscopic study of its 
crystalline structure. From each heat 
of Carnegie-Illinois Alloy Steel, 
samples are taken for such studies. 


Flea dur metallurgists and 
skilled operating men, working 
hand in hand with industrial engi- 
neers and designers, find their 
greatest satisfaction in creative de- 
velopment. Matching a steel with 
the special need for it to give you 
the most for your steel dollar is a 
continually stimulating force. In our 
plants “‘custom made’ has just as 
definite a meaning as in the most 
exclusive tailoring establishments. 


CARNEGIE-ILLINOIS STEEL 


Columbia Steel Company, San Francisco, Pacific Coast 


Distributors 


Whether you need steel to resist 
corrosion—steel that combines high 
strength with light weight — steel 
that must be strong at low temper- 
atures or strong at high ones — or 
that has special immunity to shock 
or abrasion — whatever your needs, 
we can furnish you dependable Alloy 
Steels of the correct physical, metal- 
lurgical and chemical properties. 
Not once, but again and again. 

For in Carnegie-Illinois Alloy 


Pittsburgh Chicago 
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CARNEGIE-ILLINOIS Alloy Steels 


- -- made to fit your jobs 





Steels these vital properties are 
maintained consistently uniform from 
bar to bar, from heat to heat, from 
shipment to shipment. 

Uniformity, gained by scientific 
control of every step in manufac- 
ture, is the distinguishing mark of 
Carnegie-Illinois Steels. It assures 
you consistently economical fabrica- 
tion — guarantees the dependable 
performance of your product in 
service. 


CORPORATION 


United States Steel Products Company, New York, 
Extort Distributors 


UNITED S45 ATES. 'S? BEL 
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THE DRIVER 
against NOISE 





Dauiving comfort has become one 
of the chief considerations in the pur- 
chase of a new car. But the driver's idea 
of comfort very definitely includes the 
elimination of noise, excessive outside 
heat and cold. 


Seapak, the most economical means of 
providing this extra comfort, has five im- 
portant advantages over the conventional 
car insulation: 


1. By the use of Kapok, it assures the 
highest degree of sound absorption over 
the widest vibration range. 


2. Seapak dampens vibration. 


3 At the same time Seapak is the best 
heat insulation practicable for use in 
automobile bodies. 


4. Seapak is inexpensive, easy to cut or 
form, and is readily applied to body 
panels, dash, floor and roof. 


5. Seapak is both flexible and strong. It 
does not tear or disintegrate in service. 


Seaman Paper Company products were 
used in the construction of more than 
half the automobiles manufactured in 
the United States last year. 


SEAPAK 


is the only sheet 
detailed information on your own insu- body insulation 
made from 


KAPOK 


Write for performance data and % 


lation problems. 





SEAMAN PAPER COMPANY 


INSULATION DIVISION 


1333 East Milwaukee Ave. DETROIT, MICHIGAN 
CHICAGO BUFFALO NEW YORE 
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1911-1936 


ngineering 


@ For twenty-five years, Auto-Lite has maintained 
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ow State Regulation Has Affected 


Truck Design 


Development 


By George T. Hook 


Editor, Commercial Car Journal 


HERE is no doubt that legislation has had a very de- 

cided effect on the development of motor-truck design 

in this country. The inconsistencies of legislation within 
states and the lack of uniformity among states have placed 
many unwarranted burdens on operators and designing engi- 
neers which unquestionably have resulted in an enormous 
economic waste. 

Legislation has had an effect on truck design by the re- 
strictions imposed on lengths, widths, axle weights and gross 
weights. Further effects may be anticipated in the growing 
tendency to increase the severity of braking requirements and 
in the disposition of safety fanatics to impose performance 
requirements of a stringent nature. 

In evaluating some of the more obvious effects of legisla- 
tion on design we will first consider length limitations. There 
can be no doubt that laws cutting single unit lengths to 26, 
26, 27 and 28 ft., and tractor-semi-trailer lengths to 30, 33 
and 35 {t., plus the fear that other states may follow suit, have 
been largely responsible for the modern reincarnation of the 
camel-back type of design, variously known as engine-under- 
the-seat, engine-between-seats, cab-over-the-engine, traffic-type 
and forward-drive. 

While there is much legislation that has had an unfavorable 
effect on design, the length limitations have furnished the 
initial stimulus for a design which has decided virtues. And 
I am not alone in the belief that, legislation or no legislation, 
the camel-back represents a style trend which is gaining mo- 
mentum daily and which soon will find its way into the 
light-truck field as standard production. 

Evidence gathered from engineers and operators them- 
selves indicates that, so far as camel-backs are concerned, the 
legislative effect has not been an undesirable one. However, 
the design itself presents its own problems, which apparently 
are being solved satisfactorily. Here is some of the evidence: 

For a given overall length an increase of approximately 3 
ft. in actual loading space on a single unit truck is gained by 
the camel-back type. 

The shorter wheelbase and reduced overall length improve 


Fig. 1— Chart showing the inconsistencies of gross weight 
limitations of various states and the effect on operation of 
semi-trailers, six-wheel single units and four-wheel single 
units. When an operator moves out of his home state he 
either suffers a penalty or, because of his home state’s law, 
is unable to take advantage of another state’s greater appre- 
ciation of highway transportation, which is also a penalty. 


maneuverability and the vehicle may be parked, unloaded and 
garaged and turned about in a smaller space. 

The cost is about 10 to 15 per cent greater today but pro 
duction in larger quantities should bring the price down 
closer to that of conventional types. 

In a combination of vehicles inside the 45-ft. length limita- 
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Fig. 2—Gross weight and chassis weight comparisons of Autocar models give 
camel-back models a payload advantage over conventional models 


tion, the 3-ft. gain in load space is important in obtaining 
practical body lengths. 

The camel-back type construction is the ideal method of 
securing ideal one-third-two-third weight distribution. This 
distribution can, of course, be obtained with conventional 
models and with set-back axle models but these fall short of 
the ideal. 

The increase in payload capacity over the conventional type 
is approximately 10 per cent. 

Turning radius is reduced in direct proportion to the re- 
duction in wheelbase. Steering is not adversely affected in 
a properly engineered design. In the case of the heavier sizes 
it was believed that power steering might be required but 
experience has shown that even with the largest balloon tires 
and front-end loading in excess of gooo |b., no difficulties on 
account of hard steering are experienced. This, of course, has 
been obtained by refinement of the steering gear, steering 
knuckles and connections, correct design of front axle and in- 
telligent selection of steering ratios. 

The camel-back, by cutting down the percentage of load 
on the driving wheels, does affect the tractive ability but in 
actual practice users have not been able to detect the dif- 
ference. 
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Ingress and egress equal to con 
ventional models has so far not been 
procured. directly con 
cerned with the design of camel-backs 
feel that improvements in the design 
of cabs will make this point of small 
moment. 


Engineers 


Driver visibility is definitely im 
proved, this factor contributing bot! 
to safer and more efficient operation. 
The construction places the driver ap 
proximately 3 ft. closer to the front 
of the vehicle, giving him a bette: 
view at street intersections; and be 
cause the cab is wider and the driver 
sits closer to the center of the road 11 
provides him with better rear vision. 
The driver’s eye-strain is lessened by 
the absence of the long glaring hood. 

The effect of camel-back construc 
tion on the riding qualities is a much 
disputed question. Reduced to a 
statement, it may be said that the 
camel-back ride is different, that it 
presents a particular problem which 
can be and has been satisfactorily 
solved so that at this early stage in its 
development the riding qualities of 
the camel-back type are not materially 
inferior to those of the conventional! 
type. 
omens The effect of camel-back construc 
er tion upon the accessibility of the pow 
erplant, powerplant accessories, clutch 
and transmission varies with the dit 
ferent designs. The experience o 
operators indicates that accessibility 1s 
not as good as on conventional trucks, 
although there are instances where to 
day’s conventional truck is not as ac 
cessible as it was several years 
ago. So much progress has been made in simplifying the 
approach to preventive maintenance and to repairs that in a 
number of designs a comparison between the new and old 
models proves conclusively that designers have recognized 
accessibility as the cause of a major prejudice among opera 
tors and have taken steps to wipe it out. 

The short wheelbase of the camel-back chassis is naturally 
very attractive in tractor-semi-trailer operation. Its use as a 
tractor has occasioned operating difficulties but these, I under 
stand, were due to improper analysis of problems. Some mak 
ers are building more tractors of this type than of the con- 
ventional type, and repeat orders are a sufficient testimonial 
of satisfactory performance. The camel-back tractor provides 
a saving in space from front bumper to king pin that ap 
proximates 36 in. In the camel-back it is possible to mount 
the fifth wheel a greater distance ahead of the rear axle, but 
widely held opinion questions the desirability of this prac 
tice. The farther ahead the fifth wheel, the greater the over 
hang on the semi-trailer ahead of the landing gear, and the 
greater this overhang the greater the tendency for a loaded 
semi-trailer to nose-dive when disconnected from the tractor. 
Also, when the fifth wheel is located too far ahead of the 


rear axle, a tendency to “snake” the train exists. The con 
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ventional mounting is from 4 in. to 8 in., with 
6 in. very common. A mounting 15 in. ahead 
is not uncommon in cases where the tractor 
and semi-trailer are never disconnected. 

The overall length restrictions on truck and 
trailer combinations, which are 50 ft. and un- 
der in the majority of states, have presented a 
design problem. The camel-back is being suc- 
cessfully applied. In addition, the necessity of 
meeting the restrictions has resulted in efforts 
to shorten the distance between the front of 
the full trailer and the rear of the truck. They 
have been accompanied by some degree of suc- 
cess. The practicable minimum distance ap- 
pears to be approximately 48 in. for square- 
cornered bodies, and 36 in. for rounded cor- 
ners. Spacings as low as 24 in. and 18 in. are 
in use but turning and maneuvering are 
greatly restricted. 


Width Limitations 


Width limitations represent the nearest ap- 
proach to uniformity of any of the truck re- 
strictions. Forty-four states and the District of 
Columbia stipulate an overall width of 96 in. 
Two states exceed this limit and two fall be- 
low it, although one of these grants 96 in. to 
for-hire vehicles. 

Desirable and laudable as this uniformity is, 
the dimension represents a definite restriction 
on the efforts of designers to meet the gross 
weights permitted by some of the more liberal 
states by limiting the size of tire that can be 
used. Seventeen of the liberals allow a gross 
of 30,000 lb. or more on a four-wheel unit. 
Fourteen of these allow 32,000 lb. or better. 
However, the evidence furnished me shows 
that, using standard center distances for dual 
tires and providing adequate clearances, the 
maximum tire size practicable with a 34-in. 
frame is the 10.50. Only five manufacturers in- 
formed me that an 11.25 was possible and they 
admitted specialized treatment. Without ex- 
ceeding the Tire and Rim Association’s stand- 
ard capacities, the 10.50 may be used to get 
30,000 lb. gross and that only by providing 
one-third-two-third distribution, leaving the 
four-wheel truck legally outlawed in 14 states 
that allow 32,000 lb. and more. 

The few manufacturers who claim successful 
application of the 11.25 are able to take full 
advantage of the provisions of the most liberal 
states. The capacity of the 11.25/24 is 6050 
lb., giving a gross of 36,300 lb. with one-third- 
two-third distribution. 


Height Limitations 


Legislative restrictions on height have had 
no harmful effect on automotive development. 
Bridge clearances rather than politics have been 
the influencing factors and all states with the 
exception of three have a limit of 12 ft. or 
more. The industry, and practically all groups 
that have expressed themselves on the subject, 
favor a uniform limit of 12 ft. 6 in. There are 
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Fig. 3 - Comparison of the camel-back type with conventional type of 
same overall length to show greater body length of the camel-back 
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Fig. 4- Comparison of camel-back with conventional type carrying 


same length bodies in 


order to show shorter overall length and 


shorter wheelbase of the camel-back 
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legislation gives the tractor-semi-trailer a greater 
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gross weight advantage than perhaps it deserves 
on a strictly engineering basis. But the discrimi- 
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nation, such as exists, is due less to political 
skullduggery than to neglect for want of cham- 
® pions. The semi-trailer, presenting less difficult 
technical problems, developed early and acquired 
a considerable following while six-wheeler sym- 
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Fig. 5- Comparison of camel-back with conventional type of same 
wheelbase in order to show greater body length and superior load 


distribution of the camel-back 


only 12 states at present that fall below this figure, nine with 
a 12 ft. maximum, two with 114 ft. and one with 11 ft. 


Weight Limitations 


Contradictory and in many cases arbitrary weight restric- 
tions have unquestionably deflected the normal development 
of motor transport. Flat limitations of gross weight are in 
force in 35 states, seven of which make no allowance for 
multi-axles. Of 41 states which allow multi-axles, regardless 
of basis, 17 favor the tractor-semi-trailer, as against the six- 
wheeler; one grants the six-wheeler more load than the tractor- 
semi-trailer; and 15 make no allowance whatever for the six- 
wheel truck over and abéve the maximum limit prescribed 
for four-wheelers. 

It is obvious that were the sizes of highway transport ve- 
hicles to be determined purely upon the economics of trans- 
port, the average size of vehicles would be considerably greater 
than at present. This does not mean that the maximum size 
of vehicles would be any greater, nor does it mean that there 
would be a smaller number of the very small commercial 
cars. It simply means that, between these extremes, there 
would be more vehicles of large capacity and a smaller total 
number of vehicles of all capacities. Stringent weight limita- 
tions have encouraged many undesirable developments and 
practices. 

The extent to which gross weight legislation on tractor- 
semi-trailer units has discriminated against six-wheel units is 
difficult to evaluate. There is no doubt that much of the 
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ential; and while operators were having their 
headaches with some of the early, haphazardly 
engineered third-axle attachments. So while the 
semi-trailer was being championed in legislative 
revisions, the six-wheeler was simply overlooked. 
If the case of the six-wheeler is ever presented 
forcefully to legislators, as it should be, I believe 
many of the weight advantages enjoyed by the 
tractor-semi-trailer will either be eliminated or 
considerably abbreviated. 

There is no doubt also that repressive gross 
weight limitations have operated as compulsory 
overload laws. Many large operators are forced 
to compromise on chassis weight to obtain satis 
factory payloads. Many small operators are 
buying light trucks and overloading them to 
limits that jeopardize their safe operation and 
reduce their speed on grades to an extent that 
becomes a nuisance to traffic. It is a condition 
for which legislators are largely responsible, and 
which they will doubtless seek to correct not by 
furnishing relief from restrictions but by impos 
ing additional ones. 

The question arises, would chassis be more 
strongly, more durably and more safely built 
for given payloads if there were no flat limita- 
tion on gross weight. Obviously it is a question for engineers 
to answer and the score that I have approached are divided 
in their opinions. 

The reasoning of the affirmative group is this: If state 
regulation were more scientifically and fairly framed, opera- 
tors would be encouraged to purchase vehicles more adequate 
to their purposes, and it is also likely that, with these re- 
strictions imposed along more sensible lines, maintenance costs 
would go down, reliability would go up, manufacturers would 
be encouraged to sell their vehicles along better lines, and 
better vehicles would be available at lower prices. 

The negative group reasons that chassis have not been un 
der-built and that present design cannot be criticized on that 
score; that we would have about the same designs as now, 
and that users would continue to buy low-priced units and 
overload them in the eternal effort to get something for 
nothing. 

To counteract severe gross-weight restrictions it is only 
natural that the operator should seek to have as much of 
this weight in payload as possible. The lighter the vehicle 
the greater its attraction, at an obvious sacrifice of power and 
ruggedness for it is not designed to handle efficiently the 
tasks that he intends to impose. The result is a further sacri- 
fice of speed and ability, and complaints on this score by 
the motoring public — all because the weight restrictions work 
directly opposite to the public desire for more mobile truck 
trains. The fact that these operators seem willing to replace 
the lighter units after 50,000 to 75,000 miles when vehicles 
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designed to perform the work far more efficiently will easily 
do 200,000 miles, merely complicates the issue. It is a cer- 
tainty that in time there will be a public demand for relief, 
and as previously expressed, it is to be feared that relief will 
come, not in the form of correcting arbitrary weight legisla- 
tion, but. in imposing additional restrictions. 

Although authorities have been in agreement for years 
that the concentration of weight on a single axle was the mea- 
sure of the effect of vehicular traffic on the road rather than 
the gross weight distributed among several axles, only 38 
states have axle weight limitations, and of these all but three 
impose maximum gross-weight limitations in addition. 

The industry generally is of the opinion that axle-weight 
limitations are desirable and that they have had a favorable 
effect on truck development. It is felt that in the presence of 
gross-weight restrictions as well, the benefits have been def- 
initely curtailed, particularly those accruing in the case of 
six-wheelers. 

If the industry were faced with axle-weight limitations 
only without consideration of length limitations, it is prob- 
lematical whether development would have gone as far as 
it has in the direction of the camel-back type of design. There 
are those who believe that because the one-third-two-third 
load distribution can be secured with conventional jobs the 
camel-back would not have received the emphasis it has in 
spite of the advantages it has in wheelbase. There are those 
who believe that the set-back axle type would have received 
favored treatment. 

And there are those who believe that because the camel- 
back design offers the most practical method of obtaining one- 
third gross-weight distribution on the front tires of a four- 
wheel truck, and the additional advantages of maneuverability 
in traffic, parkability and lower space cost for garaging, its de- 
velopment would not have been retarded. This is purely 
speculative and is important only in that it indicates the 
design-influencing nature of legislation. 

The six-wheeler certainly would enjoy a greater amount of 
development if there were no weight limitations other than 
on the axles. More axles would mean more gross, and in turn 
more payload and profit. It would also mean the end of 
the dummy or ornamental species of third axle attachment 
which seems to meet the requirements of some states in which 
a six-wheeler is loosely defined. 

The so-called “bridge” formula for determination of gross 
weight is another source of speculation. In one interpreta- 
tion or another eight states prescribe it as the sole arbiter of 
gross vehicle weight, while 12 states in all prescribe this 
formula as a part of their limitation. 

The probable effect that universal use of this formula, in 
lieu of all other weight restrictions, would have upon motor- 
vehicle design arouses conflicting speculations among engi- 
neers. Under the lash of competitive demands by users ex- 
tremely large heavy-duty vehicles would have been developed, 
according to one group of engineers, who foresaw the roads 
clogged with all kinds of freak designs which would have in- 
spired much of the restrictive legislation we now have. 

The optimistic section holds that the bridge formula in lieu 
of all other restrictions except the retaining of the 96-in. 
overall width, would stimulate the development of the most 
practical designs for motor transport use. The tractor-semi- 
trailer and six-wheeler would have very nearly equal limita- 
tions. The former would have a slight advantage due to the 
greater spread of axles, but the latter would be permitted 
nearly the maximum recommended for tires applicable to 


such a unit holding the 96-in. overall width. This difference 
in permitted overall gross weight would be offset by the ad- 
vantage the six-wheeler has in slightly lower chassis weight. 
The law would permit the building of units strong enough to 
be safe and powerful enough to move loads at speeds more 
comparable to that of average pleasure-car traffic. It is con- 
ceded that it might have the disadvantage of stimulating the 
use of units longer than now considered necessary, and that 
a sensible limitation on overall length might be desirable. 

The worst legislation on the statute books is that which 
definitely stifles design progress. Such legislation is in effect 
in Maryland, Pennsylvania and California, and there are indi- 
cations that other states are flirting with the idea of follow- 
ing suit. The legislation specifically is that which determines 
the permissible gross vehicle weight on the basis of net chassis 
weight, or, as in the case of California, upon the total unladen 
weight, which would include the body. 

This legislation applies a severe curb to development because 
weigh: savings due to superior construction and materials are 
penaiized. It penalizes engineering effort in the development 
of powerplants with a greater horsepower to weight ratio. 
It discourages the use of lighter and stronger steels and the 
use of lighter alloys. 

It places a premium on pig-iron engineering. It encourages 
the artificial ballasting of chassis to procure gross-weight 
licenses for which the chassis were not designed. Thus the 
unscrupulous purveyor and operator are encouraged to pro- 
mote highway hazards by placing vehicles on the roads that 
are dangerously overloaded. 

It encourages, when tied up with registration fees as in 
Pennsylvania, evasion to the limit of enforcement by sug- 
gesting to operators the purchase of chassis one or more sizes 
too small for the loads which they actually carry. 

In short, it is absurd legislation in that it automatically 
grants a greater load capacity to a chassis if larger and heavier 
powerplant, transmission, etc., are used, whereas such addi- 
tional non-structural weight should reduce the net load 
capacity. And it is vicious legislation in that it ignores the 
proper goal of truck engineering, which is to produce chassis 
with the least weight and the greatest strength. 


Performance Requirements 


In the truck industry existing legislation seems to have the 
cumulative effect of stimulating more and more legislation be- 
cause certain restrictions lead to subterfuges, evasions, mal- 
practices and nuisances which in turn call for additional re- 
strictive legislation. This is true of the growing demand for 
performance requirements. Restrictions, as pointed out, have 
littered the highways with vehicles laden beyond their ca- 
pacity for efficient operation which are transformed into snails 
when forced to climb grades. This has led to a recommenda- 
tion by the National Conference on Street and Highway 
Safety that highway transport vehicles be capable of a mini- 
mum speed of 20 m.p.h. on 3-per cent grades in flat country, 
and 20 m.p.h. on 6-per cent grades in hilly country. 

Conditions seem to call for some sort of correction. Most 
manufacturers and certainly the majority of operators favor 
a reasonable performance requirement. However, the Street 
and Highway Safety Conference’s recommendation does not 
meet the industry’s definition of reasonableness. The 6-per 
cent grade ability would result in a ridiculously high horse- 
power requirement. Six per cent at 20 m.p.h. in Pennsyl- 
vania, New York, Ohio, Michigan, Illinois, etc., would mean 
230 to 260 or more horsepower at the tires to handle present 
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legal gross weights. Vehicles so powered would be entirely 
too expensive to operate over normal routes. 

These stringent recommendations would have a marked 
effect on tractor-semi-trailer and six-wheeler design and oper- 
ation. Larger engines would have to be used to provide the 
necessary torque, which in turn would require correspond- 
ingly heavier clutches, transmissions, propeller shafts, rear 
axles, etc. Abnormalities in design would doubtless be at- 
tempted, such as extremely large engines in light vehicles but 
the effects on the unrelated power transmitting units would 
have a discouraging economic effect. Rear axle reductions 
would be increased but these would give slow road speed 
on the level and cause engine overspeeding and breakdowns 
which would also have a discouraging economic effect. 

The alternative would be a reduction in payloads but the 
net of it all would be increased costs, and would compel 
higher rates among for-hire carriers. The large operator 
would find standardization impractical and availability for 
transfer from one section of the country to another unsound. 


Brake Requirements 


There is also a growing tendency to increase the severity 
of braking requirements. It is entirely reasonable that trucks 
which travel on the same roads with passenger cars, and in 
many cases at comparable speeds with much heavier loads, 
should be expected to be able to stop in the same distance as 
a modern passenger car. Otherwise, the truck would consti- 
tute a menace. In the achievement of this desirable end ser- 
vice brake requirements impose no hardships on truck design. 


Effect of Detonation 


[TURING an extensive series of service tests of lubricating 

oils in automobile engines in a number of instances oil 
consumption sky-rocketed for no apparent reason as all opera- 
tive conditions, such as speed, load, temperatures, had been 
controlled to a degree considered entirely suitable. 

While investigating the effect of varying the air-fuel ratio, 
among other variables in another series of tests, one of these 
high oil consumptions began. All operating conditions were 
normal, and the only noticeable difference was a slight audible 
ping or knock. Curiosity was aroused, and additional tests 
were undertaken to determine whether detonation had any 
effect on oil consumption. Two series of tests were made. In 
the first series detonation was accomplished by increasing the 
spark advance and, in the second, by altering the fuel. Results 
obtained from these two series of runs are presented. 

Test Apparatus.— Four identical six-cylinder 1933-model 
automobile engines coupled to four Froude water dynamom- 
eters were used for the tests. 

Accurate measurement of oil consumption over short pe- 
riods of time was obtained by means of measuring, with a 
vernier hook gage, the oil level in a glass tube connected to 
the bottom of a detached drain sump. 

Oil and Fuels Used.—'The same grade of Pennsylvania lu- 
bricant blended from 180 neutral and bright stock was used 
for all tests. Two types of fuel were used, a blend of 85 
per cent cracked Pennsylvania gasoline and 15 per cent 
straight-run gasolifie known as Fuel A, and a straight-run 
Pennsylvania gasoline known as Fuel B. Fuel A had an 
initial octane rating of 67, and was used for all the first series 
of runs where detonation was induced by spark advance. 
Fuel B had an octane rating of 48 by the same method 
(Series 30A Ethyl Engine). 

Discussion of Results.—Summarized results of the first 


Vol. 39, No. 3 





S.A.E. JOURNAL 


However, the tendency to demand emergency qualities of 
the hand brake by the imposition of minimum stopping dis- 
tances cannot be considered a normal and constructive de- 
velopment. In the days of the two-wheel manual brake an 
adequate hand brake was indispensable to safety. But mod- 
ern, four and six-wheel power-actuated brakes require no 
secondary auxiliary, and the hand brake has in fact become 
a parking brake only, as it is universally on passenger cars. 
Today tremendous power is used in the application of vehicle 
brakes, and the hand brake cannot be expected to anywhere 
equal the service brakes, nor to possess real emergency value 
unless operated by an entirely separate power brake system, 
equipped with an entirely separate vacuum reserve tank. And 
that would be a ridiculously extravagant objective. 


Conclusion 


Many restrictions have had bad effects, but it is well 
known that the industry does not view with disfavor all 
motor truck legislation. The industry favors the stabilizing 
effect of reasonable legislation. There is a distinct feeling 
that an absence of legislation would result in vehicular mon- 
strosities dictated by avid operators which eventually would 
inspire the curbing influence of legislation. From the indus- 
try’s standpoint, the most desirable thing is uniformity of 
legislation. The engineer can always design to meet a par- 
ticular circumstance, but his headaches begin and the costs 
multiply when he has to design to meet a half-dozen different 
sets of circumstances imposed by as many states. 


on Oil Consumption 


series of runs showed an increase in oil consumption of from 
20 to 25 per cent by advancing the spark from 28 deg. before 
top-center until detonation occurred (37 to 45 deg. before 
top-center). In these runs a “hang-over” effect was observed, 
that is, when spark advance was returned from the detonation 
point back to normal or 28 deg., the rate of oil consumption 
did not decrease. This effect did not occur when the engine 
was stopped and allowed to cool. 

In the second series of runs, Fuel A and Fuel B were em- 
ployed both undoped and doped with aniline or amyl nitrate 
to give a range of octane numbers from 32 to 74 (Series 30A 
Ethyl Engine). Spark advance was kept at 35 deg. before 
top-center. These runs were of continuous non-stop duration, 
one lasting for 22 hr. and another, for 48 hr. on all four 
engines, each one burning a different octane-number fuel. 

Results of these runs showed higher oil consumption for the 
lower octane fuels, the oil consumption with these low-octane 
detonating fuels increasing with time until, in several in- 
stances, the cylinder-head gasket failed. These runs showed 
also that oil consumption increased considerably with detona- 
tion below 40-48 octane 1iumber, but above this range, it held 
fairly constant. 

To summarize, these tests lead to the following conclusions: 
(1) detonation increases oil consumption whether detonation 
be achieved by advancing the spark or by varying the fuel; 
(2) the oil consumption increases with the severity of detona- 
tion; (3) the effect of detonation does not always immediately 
vanish with cessation of audible detonation, but may persist 
as a hang-over effect. 

Abstract of the paper presented at the Semi-Annual Meeting 
of the Society; White Sulphur Springs, West Va., June 2, 1936, 
by H. A. Everett and ]. ]. Mikita, The Pennsylvania State 
College. 
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National 
Aircraft 
Production 
Meetin 


Oct. 15-17 


Los Angeles 
ITH production of commercial planes up 33 per cent 
\ and of military planes up 176 per cent for the first 
third of this year as compared to last, aeronautical 
engineers and manufacturing executives are welcoming the 
SAE National Aircraft Production Meeting, Ambassador Ho- 
tel, Los Angeles, Oct. 15-17, as a forum in which to iron out 
problems accompanying the growth of the industry. 

The Aeronautical Chamber of Commerce of America, 
Inc., the Air Transport Association of America, and the 
four SAE Pacific Coast Sections are cooperating with the 
National Society in building this meeting into an outstanding 
event in the annals of aviation. Its importance to the industry 
is further emphasized by the fact that 15 presidents of aircraft 
and aircraft engine manufacturers, 6 presidents of air trans- 
port companies and 30 other leaders in American aviation 
have joined to form an Honorary Advisory Committee. 

At the Aircraft Banquet which will close the meeting, Wil- 
liam Littlewood, chief engineer, American Airlines, winner 
of the Wright Brothers Award for 1935, will be presented 
with the medal accompanying this honor. 

In all, 15 topics will be argued during the six sessions of 
this meeting by ranking engineers of the foremost manu- 
facturers of aircraft and engines, the military and civil 
branches of the United States Government, and airline oper- 
ators. There will be brought out for discussion progress made 
by leading manufacturers in utilizing production methods, 
yet avoiding high tooling costs. The drop hammer, for in- 
stance, gives aviation a means of producing parts in small 
quantities approaching the economies otherwise realized in 
large scale production from expensive die processes, one 
prominent manufacturing executive expects to show. 

Spot welding advances have also played a major part in 
recent progress, another will bring out. Only four years ago, 
for example, spot welding in aircraft production was limited 
to one or two thicknesses of one or two materials. Today 
a modern land plane may have 15,000 to 20,000 welds in a 
dozen different thicknesses of 20 or more materials. Welding 
currents of 1000 to 50,000 amp. may be required; welding 
pressures vary from 50 to 1500 lb.—and welding set-ups may 
have to be changed several times a day. 
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Photo by Robert Yarnall Richie Courtesy Mechanical Engineering 


Inspecting the back of the 200-in. glass mirror which is 
being polished at the California Institute of Technology 
for the world’s largest telescope, to be placed at the 
Institute’s Astrophysical Observatory. Engineers attend- 
ing the SAE National Aircraft Production Meeting will 
see this giant mirror, the Institute’s aeronautical facilities 
and other equipment, on the scheduled tour through the 
CIT laboratories 


Importance of light weight in airplane construction has re 
sulted in especially careful study of methods of tooling and 
fabricating aluminum, and a highspot of the meeting will be 
a description by a Douglas company engineer of aluminum 
alloy forgings as compared to other types of materials and 
constructions. 

Carleton E. Stryker, chief engineer, Curtiss-Wright Techni- 
cal Institute, who is general chairman of the meeting, has 
announced that Hall Hibbard, vice-president and chief engi- 
neer, Lockheed Aircraft Corp., will be chairman of the Fac- 
tory and Equipment Session; L. H. Steward, Bureau of Air 
Commerce, of the Aircraft Materials and Processes Session; 
W. A. Hamilton, system maintenance superintendent, Trans- 
continental & Western Air, Inc., of the Operation and Main- 
tenance Session. There will also be sessions on Engines and 
Production Design. General plans for the entire meeting are 
being guided by Vice-Presidents Opie Chenoweth and Mac 
Short of the National Society. 


Key Men Present Papers 


Among the leaders who are preparing important papers for 
this meeting are R. J. Minshall, chief engineer, John K. Ball, 
chief stress engineer and F. P. Laudan, superintendent, Boeing 
Airplane Co.; A. E. Raymond, vice-president in charge of 
engineering, Douglas Aircraft Co., Inc.; T. A. Triplett, 
Triplett and Barton; George H. Prudden, Lockheed Aircraft 
Corp.; Howard Houghton, chief draftsman, Douglas Aircraft 

(Continued on page 27) 
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About S.A.E. Members: 








Philip Earl West, managing director, Gen- 
eral Motors Peninsular, his wife, two daughters 
and a son, were among those leaving Spain 
on the American Export liner “Exeter” which 
was ordered to Barcelona by the United States 
Department of State to embark 160 Americans 
and other nationals, due to the civil strife 
within the country. The General Motors and 
the Ford assembly plants in Barcelona have 
been reported seized by the Spanish govern- 
ment. 


Joseph E. Pogue, consulting engineer, New 
York, is among authors selected to present pa- 
pers on the subject of “Production and Dis- 
tribution of Petroleum and its Products” at the 
third World Power Conference to be held in 
Washington, D. C., Sept. 7-12. 


R. ]. Hutchinson has joined the Kenworth 
Motor Truck Corp., Seattle, Wash., as junior 
engineer. He was formerly with the A. F. 
Blangy Motor Co. of the same city. 


Lloyd Stearman is president of the re- 
cently organized Stearman-Hammond Aircraft 
Corp. which has selected a site near the San 
Francisco municipal airport for the manufac- 
ture of “foolproof” airplanes of the type 
selected last year by the Department of Com- 
merce in a contest. Mr. Stearman was pre- 
viously aeronautical development engineer, U. 
S. Department of Commerce, Bureau of Air 
Commerce, Washington, D. C. 

William F. Aug, formerly affiliated with 
the Texas Co., has joined the International Mo- 
tor Co. He will be located in Allentown, Pa. 

William T. Ingram, who graduated from 
Princeton University in June, is attending the 
Chrysler Graduate School and, at the same time, 
is employed in the engineering department of 
the Chrysler Corp., Highland Park plant. 


Completes 20 Years 





C. E. McTavish (left), general sales 
manager, General Motor Products of 
Canada, Ltd., recently celebrated the 
completion of 20 years’ service with 
the company. He is pictured here 
with Harry J. Carmichael, vice-presi- 
dent and general manager, General 
Motors of Canada, Ltd., also an SAE 
member, who is entering his 25th year, 
some of which period was with Mc- 
Kinnon Industries before it became 
part of General Motors of Canada. 
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Henry ]. Fischbeck, chief metallurgist of 
Pratt & Whitney Aircraft Division, United Air- 
craft Manufacturing Corp., has been appointed 
to the Metallurgical Advisory Committee, Hart- 
ford Ordnance District, United States Army. 


F.R. Banks, London, England, representa- 
tive of the Ethyl Gasoline Corp., has been a 
recent visitor to the United States. 

Espy W. H. Williams, five-time secretary 
of the Baltimore Section, has joined the Gen- 
eral Exchange Insurance Corp., the insurance 
division of General Motors, as staff adjuster. 
He will have headquarters in Baltimore. 

Mr. Williams was, for nine years, editor and 
statistician for the Automotive Service Bureau, 
and its afhliate, Automotive Trade Alliance, of 
Baltimore. 





A. D. Gardner Espy W. H. Williams 
Changes To 
Companies Insurance 


A. D. Gardner, who was formerly chief 
engineer of the Automotive Fan and Bearing 
Co., Jackson, Mich., which has been taken over 
by the Hayes Industries, Inc. and is no longer 
in existence, has joined the Wilcox-Rich Corp., 
Detroit, as development engineer. 


E. M. Schulthets has resigned his posi- 
tion with the Detroit office of the automotive 
division of the Timken Roller Bearing Co. to 
join the staff of the Clark Equipment Co., 
Buchanan, Mich. 


Phil G. Sutton, formerly general manager 
of Emich Motors Corp., Oak Park, IIl., has 
joined Netter Heiser & Co., Inc., Milwaukee, 
in the same capacity. 


x. Hi. Pennebaker has joined the Carter 
Oil Co., Tulsa, Okla. He was previously lubri- 
cation engineer with the Standard Oil Co. of 
Louisiana. 


Raymond Bennett is research engineer 
with the Lanova Corp., Long Island City, N. Y. 
He was formerly automotive engineer with the 
Surface Transportation Corp. of New York, 
a 'm 

Dr. Alfred Kauffman is experimental en- 
gineer with the General Motors Truck Co., 
Pontiac, Mich. He was previously with the 
Auburn Automobile Co., Auburn, Ind., in the 
same capacity. 


William F. Baughman, former power 
prover with Cities Service Co., has joined the 
Ohio & Pennsylvania Oil & Gas Co., Andover, 
Ohio. 


William B. Stout, president, Stout En- 
gineering Laboratories, recently was the guest 
of Pennsylvania Airlines on a flight over the 
Detroit-Grand Rapids leg of its system in cele- 
bration of the tenth anniversary of the founding 
of airline service on this run by Mr. Stout. 
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Photo by Lee F. Redman 
R. H. Daisley 


Promoted 


Robert H. Daisley has been made as- 
sistant general manager of Wilcox-Rich Corp. 
He has been manager of the company’s Saginaw 
plant and has played an important part in 
technical and industrial sales activities, having 
been associated with the organization and _ its 
predecessors since 1919. Working largely in 
the metallurgical field early in his business 
career, he was chief metallurgist of General 
Vehicle Co., Aeronautical Engine Co. and later 
of Saginaw Products Co. 


Col. E. V. Rickenbacker, president, In- 


dianapolis Motor Speedway, is chairman of the 
advisory board of the Los Angeles Raceway, 
Inc., which is constructing and will operate a 
major speedway in Los Angeles. T. E. Myers, 
vice-president and general manager of the In- 
dianapolis Motor Speedway is also serving on 
this board. The track, which will be at least 
2% miles in length, of road-racing type, will 
open Nov. 29 with a 500-mile race paying 
$50,000 capital prizes and $10,000 consolation. 

Rowland S. Rosé has been appointed chief 
engineer for Wentworth & Irwin Co., Portland, 
Ore., a large truck and bus body manufacturer. 
Mr. Rosé has been responsible for development 
of many new features in body designing and 
engineering, especially in weight saving and 
streamlining. He is an Oregon State College 
aeronautical engineering graduate, class of 1933. 


Maxwell H. Doerr is in the sales and 
organization analysis department of General 
Motors Truck Co., Pontiac, Mich. He was 
formerly service representative, Reo Motor Car 
Co., Lansing, Mich. 


Warren P. Loudon has joined the Elec- 
tric Auto-Lite Co., Toledo, as sales engineer. 
He was formerly works manager of the Pionee1 
Instrument Co., Brooklyn, N. Y. 


Ralph O. Ensign has been made Chicago 
resident manager for the Chrysler Corp., parts 
division. This follows a position as regional 
sales manager for the same company in the 
southwestern territory. 


R. Karey has been named chief engineer of 
the outboard motor division of the Bendix 
Products Corp., South Bend. Mr. Karey for- 
merly held the same position with the Johnson 
Motor Co., Waukegan, Ill. 


Wilber Gutterson is in charge of the New 
York office of Ryerson & Haynes, Inc. He was 
previously sales manager of the automotive de- 
partment of the American Cable Co., with 
which he had been affiliated for ten years. 

Bernt Balchen, technical consultant in 
charge of operations, Det Norske Luftfartsel- 


skap, Oslo, Norway, has recently visited this 
country. 












































Blank & Stoller 
Dr. Zay Jeffries 
Heads Board 


Dr. Zay Jeffries, heretofore president of 
the Carboloy Co., Inc. has been elected chair- 
man of the board of directors. 


Edward Spurr has been appointed chiet 
engineer of the London Laboratories, London, 
England. He is in charge of research and gen- 
eral development work in relation to. aircraft 
engines and aircraft structures. 


E. B. Connell 
Honolulu where he is engaged in sales and en- 
gineering work for the Union Oil Co. of Calif. 
He previously located in Angeles as 
supervisor of lubricants sales for the same com- 
pany. 


Arthur W. S. Herrington, president, 
Marmon-Herrington Co., has recently returned 
from an extended European trip. 


has been transferred to 


was Los 


A. R. Weigel is works manager of the 
Stover Manufacturing & Engine Co., Freeport, 


Ill. 


Raymond E. Faller, who was formerly 
engineer with the Ethyl Gasoline 
Co. in Cincinnati, has been made assistant di- 
vision manager of the with 
headquarters in Dayton. 


automotive 


same company 
Miles G. Hanson has been named super- 


intendent of the AC Spark Plug Co., Flint, 


Mich. He was previously general manager of 
the Norwood Electric Foundry Co., Norwood, 
Mass. 

Harry A. Kurtze has resigned his posi 


tion as design engineer, research department, 
Philadelphia & Reading Coal & Iron Co., Potts- 
ville, Pa., and is now afhliated with the A. O. 
Smith Milwaukee, Wis., as mechanical 


engineer. 


Corp.., 


Henry G. Fallerius is transportation super- 


intendent of the City Ice and Fuel Co., Cleve 


land. 
Louis Daue, until recently with the A. F. 


Blangy Motor Co., Seattle, Wash., has 
the Standard Oil Co. in the same city. 


joined 


N. Y. U. Graduates Placed 


The aviation industry has made places for 
four recent graduates of New York Universit 
who were student members of the SAE. T. F. 
Bergmann, last year’s chairman of the Student 
Branch at N.Y.U., is test observer, experimen- 
tal test department, Wright Aeronautical Corp., 
Paterson, N. J. Herbert J. Knell is working 
with him in the same capacity. Ross Begg has 
joined the Chance Vought Aircraft Division of 
the United Aircraft Corp., East Hartford, Conn., 
and T. C. Wood is with the Grumman Aircraft 
Engineering Corp., Farmingdale, L. I., N. Y. 








.... At Home and Abroad 








Lichty to Head New 
Standards Subdivision 


Following the authorization by the Council at 
its White Sulphur Springs Meeting, for the ap- 
pointment of a Standards Lubricants Subdivision 
as announced in the July issue of the S.A.E. 
JOURNAL, material progress has been made in 
selecting the chairman and members of this 
subdivision. President Ralph R. Teetor has an- 
nounced that Prof. L. C. Lichty, associate pro- 
fessor of mechanical engineering at the Sibley 
School of Mechanical Engineering, Yale Univer- 
sity, has been appointed chairman. Professor 
Lichty, who has been a member of the Society 
for over ten years, is well qualified to direct the 
activities of this Subdivision by reason of his 
wide acquaintance among automotive and petro- 
leum engineers and his knowledge of lubrica- 
tion engineering from an impartial 
view. 

The Subdivision will study lubricating oil sub- 
jects that come before the Lubricants Division of 
the Standards Committee, maintain contacts and 
communications with various interests concerned 
in these problems and submit definite recom- 
mendations on them to the Lubricants Division 
for its action in accordance with regular Stand- 
ards Committee procedure. 


point ot 


John W. Reed, formerly engineer with 
Marmon-Herrington Co., Indianapolis, has joined 
the engineering division of General Motors 
Truck Co., Pontiac, Mich. 

Louis Illmer, consulting engineer, is pre- 
senting a paper on “Piston Ring Friction in 





High Speed Engines’ at the engine session of 
the Niagara Falls Meeting of the American So- 
ciety of Mechanical Engineers, Sept. 16-19. 





When Top Speed Was 52 m.p.h. 


William A. E. Doying 

William Albert Edward Doying, inspecting 
engineer of the Panama Canal, died Aug. 3, at 
his home in Washington, D. C. He became a 
service member of the Society in 1931. 

Mr. Doying attended the Stevens Institute of 
Technology and was in the class of 1890. In 
1905 he became assistant inspection engineer 
of the Isthmian Canal Commission and the 
Panama Railroad Co., with offices in New York. 
He was in charge of the inspection of materials, 
machinery and automotive equipment used in 
the construction of the canal. In 1908 he went 
to Washington as inspecting engineer. 

Mr. Doying was 69 years old. His wife, 
Mrs. Caroline Huttner Doying, and two sons, 
Arthur C. and Howard H. Doying, survive. 


Théodule Guilbaud 


Théodule Guilbaud, general manager of the 
Societa Anonima Carburatore Zenith, Torino, 
Italy, and since 1932 a foreign member of the 
S.A.E. died July 6. He was born in 1888 at 
La Bruffiere, France. 

During the World War M. Guilbaud was 
engineer in the Service of Explosive Substances 
and Liquid Combustibles and published a book, 
Actual Explosives. For five years before join- 
ing Carburatore Zenith in Italy in 1927, he was 
affliated with Societe du Carburateur Zenith, 
Lyon, France. 





Richard H. Depew, Jr., distributor of Fairchild private-owner planes at Roose- 
velt Field, L. I., N. Y., celebrated the 25th Anniversary of his first solo flight 


on Aug.. 13. 


Mr. Depew was taught to fly by Maurice Farman in the Farman 
four-wheeled pusher biplane in which he is pictured above. 


The photograph 


was taken after his first flight at the Farman flying school near Buc, France. 
The plane was powered with a 50 hp. Renault 8-cylinder V-type air-cooled engine. 


The top speed was 52 m.p.h. 
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Sporting Events Spur 


Appetites at Picnic 
@ Oregon 


Motoring to beautiful Grant Park along the 
clear Clackamas River some 20 miles from 
Portland, the Oregon Section held its annual 
picnic, July 25. Members and their families, 
125 strong, turned out early, stayed late, and 
enjoyed to the fullest a well-filled program of 
festivities. Sporting events, which started with 
swimming, included a spirited baseball game 
and all manner of contests for men, women, 
boys and girls. The contestants relished the 
meal. 

Section Chairman M. E. Vande Water, O. E. 
Dagner, J. Verne Savage, A. R. Trombly, Fred 
Dundee and Herbert Zenger were among those 
prominent as contest promoters and judges. 


Section-Year Plans 
Nearing Completion 


Tentative 1936-1937 programs from six sec- 
tions received at headquarters forecast a year 
of well-balanced informative meetings for SAE 
Section members. Others of the 14 Section 
Meetings Committee chairmen whose appoint- 
ments have been reported have advised National 
Sections Chairman F. K. Glynn that schedules 
will soon be rounded out. 

Opening meeting topics will include Trans- 
portation and Maintenance, Diesel Fuel Research 
and Aviation. William B. Stout, SAE past- 
president, will be speaker when the Indiana 
Section opens its season at a joint meeting with 
other local engineering societies. 

In three Sections the Governing Boards are 
serving as the Meetings Committee. In the 
Northern California Section, where this is true, 
programs have been planned for the remainder 
of 1936—and subjects have been circulated to 
the local membership so that the Section as 
a whole can vote on topics for the 1937 season. 
This system has been successful in other sections. 

Southern California this year will have nine 
activity chairmen, other than the regular sec- 
tion committee chairmen, who will work with 
the Meetings Committee on programs centering 
around their particular activities. A similar 
procedure is followed by the Metropolitan Sec- 
tion. 

In the Cleveland section the chairman of the 
Meetings Committee has undertaken to get in 
touch with the key man in each automotive 
plant before the meetings, and to make him 
responsible for attendance from his company. 

The SAE Journat has reason to forecast 
a better coverage of Section activities than ever 
before with a Field Editor in each Section 
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Texas Chosen for 
. . 

6-Session Gathering 

The Fuels and Lubricants Activity is com- 
pleting plans for a Regional Meeting to be held 
in conjunction with the Texas Centennial Ex- 
position, Dallas, Oct. 8-9. T. B. Rendel, SAE 
vice-president representing this activity, looks 
forward to a stimulating six-session meeting 
which will include papers on bearing lubrica- 
tion, motorcoach transportation and mainte- 
nance, Diesels, tractors, industrial gasoline en- 
gines and airline operating problems. 
B. E. Sibley, active in the Society’s lubricants 


research and standards work, is prominent 
among those who are working closely with Mr. 





Fuels and Lubricants 
Regional Meeting 
Dallas, Texas, Oct. 8-9 


in connection with 
TEXAS CENTENNIAL 
EXPOSITION 


Rendel on the program which will soon be an- 
nounced in a bulletin that will be sent to every- 
one interested. The October JourNav will carry 
more details. 





undertaking the job of covering meetings and 
keeping track of local personal items. Fifteen 
men are already on the job—and we hope 
that some of them are candid cameramen who 
will shoot the JouRNAL some exclusive pictures 
along with the meeting reports. 


ISA Recommendations 
Include 15 Subjects 


Fifteen recommendations for international 
uniformity in automotive practice have been 
developed by Technical Committee 22 of the 
International Standards Association. They have 
been assented to by the national standardizing 
bodies of 16 countries and published in ISA 
Bulletin 10, recently received at SAE head- 
quarters. 

Another ISA publication, a memorandum 
issued by Technical Committee 20 on Aeronau- 
tics, is intended as a basis of discussion to take 
place at the Budapest, Hungary, meeting of the 
ISA, Aug. 31-Sept. 5 (see SAE Journat, June, 
1936, p. 30), in connection with symbols and 
light metal sections. 

The automotive recommendations are for: 
speedometer and tachometer drive with finger, 
size of holes for instruments (tachometers, pres- 
sure gages, clocks, etc.), oval carburetor flanges, 


course for opening for carburetors and gover- 
nors, 14 mm. and 18 mm. spark plugs, mounting 
of bumpers for private cars, screwed radiator 
and tank caps, position of pedals, mounting of 
distributors, mounting of headlights, terminals 
for batteries, movement of gear-shift levers, 
direction of rotation of instruments and ma- 
chines, diameter of steering wheels, and gear- 
shift lever screwed handles. 

The SAE Standards Department will make 
photostats of either the bulletin or the memo- 
randum at cost for anyone wishing them. The 
latter is published in French and German only. 


Gas Industry Adopts 
SAE Fittings Standard 


Indicative of the adaptability of SAE Stand- 
ards to other industries is the adoption, by the 
gas industry, of the Society’s standard for 
dimensions of tube fittings of both the flared 
and compression type. ‘This standard is in- 
corporated in a standard listing requirements 
for semi-rigid gas appliance tubing and fittings, 
sponsored by the American Gas Association un- 
der the procedure of the American Standards 
Association, which is now pending final ap- 
proval by the ASA. In it are included charts 
and tables from the SAE Hanpsoox. 





SAE Meetings Calendar 


National Aircraft 
Production Meeting 


October 15-17 


Ambassador Hotel 
Los Angeles, Calif. 


Canadian—Sept. 23 
Royal York Hotel, Toronto; dinner 7:00 P.M. 
Address by Ralph R. Teetor, in charge of en- 


gineering, Perfect Circle Co., and President, 
SAE. 


Cleveland—Sept. 14 

Cleveland Club; dinner 6:30 P.M. Photo- 
elastic and Fatigue Tests of Axles—T. V. Buck- 
walter, vice-president, and Dr. O. G. Hogor, 
research engineer, Timken Roller Bearing Co. 
Milwaukee—Sept. 18 


12:30 P.M. Trip through Wisconsin Axle 
Co. plant at Oshkosh; 2:30 P.M. golf; dinner 
in the evening. 


Northern California—Sept. 15 


Engineers Club, San Francisco; dinner 6:30 
P.M. Diesel Fuel Research Session. Latest Euro- 
pean Developments—A. G. Marshall, assistant 


Annual Dinner 
Nov. 12 


Hotel Commodore 
New York City 





Annual Meeting 
Jan. 11-15, 1937 
Detroit, Mich. 


superintendent, technician, Shell Oil Co.; The 
American Picture—C. G. A. Rosen, chief re- 
search engineer, Caterpillar Tractor Co. 
Northwest—Sept. 11 

Puget Sound Navy Yard, Seattle. 
Engineering in the Navy. 
Oregon—Sept. 11 

Multnomah Hotel, Portland; dinner 6:30 P.M. 
Maintenance on Long Distance Hauling and 
Results of State Road Tests—W. H. Paul, in- 
structor in mechanical engineering, 
State College. 


Subject— 


Oregon 


Southern California—Sept. 11 


Masonic Temple, Glendale; dinner 6:30 P.M. 
Periodic Tune-Up of Modern Engines as a Fac- 
tor of Operating Cost—Francis Weaver; The 
Chassis Dynamometer as an Inspector in Mainte- 
nance and Tune-Up Service—Al] Wilson. 














Papers Available in Mimeographed Form 





NTIL current supplies are exhausted, copies of the papers 
listed are available in mimeographed form at a cost 

of 25 cents per copy to members; and at 50 cents per copy to 
non-members (Plus 2% sales tax on those delivered in New 


York City). 


Orders should specify the name of the author 


as well as the title of the paper desired. 


Orders must be accompanied by remittance and should be 
addressed to Sessions Secretary, Society of Automotive Engi- 


Aitken, Murray 
Buses for Mass Transportation 
Alden, C. R. 


Design and Development of Injection 
Apparatus for High Speed Diesels 


Allen, E. L. 
Design and Construction of the New 
Cord Body 
Antonsen, Anker K. 
Machining of Large Cast Diesel En- 
gine Crank Shafts 
Bachman, B. B. 
Notes on Applying Diesel Engine to 
Trucks 
Banzi, J. 
Midget Racing Cars 
Barrie, A. A. 
Modern Aids to Navigation 
Bartholomew, Earl 


Tractor Engine Fuels—A Theoretical 
Analysis and Practical Test Results 
in the Laboratory and in the Field 


Beall, A. am 


A Brief Analysis of the Automotive 
Lubrication System 


Becker, C. F. 
Gasoline Knock Testing 
Berlin, D. R. 
Stressed Skin Structures for Aircraft 
Bernhardt, I. M. 
Preventive Maintenance 
Bistrom, F. V. 

The Design and Construction of 
Frameless Tank Trailers for Bulk 
Hauling 

Bonta, F. N. 


An Elementary Introduction to the 
Analysis of the Automobile Steering 
Geometry 

Boyer, R. L. 

Constant Pressure Fuel Injection for 

Diesel Engines 
Brown, L. H. 


Ecenomics of Streamlining in Heavy 
Transportation 


neers, 29 West 39th St.. New York. N. Y. 


Brown, R. N. 
Tooling of the Packard 120 Cylinder 
Block 
Burgess, C. P. 


Aeronautics in Naval Architecture 


Burnett, R. S. 
Standards Road to Profits 
Cadwell, S. M. 
Recent Developments in the Rubber 
Industry 
Caldwell, F. W., Martin, E. 
Rhines, T. B. 
Constant-Speed Propeller Performance 
Martin, E. and Baker, C. F. 


Development of a Constant-Speed Con- 
trol 


and 


Calingaert, G., Heron, S. D. and Stair, R. 
Sapphire and Other New Combustion 
Chamber Window Materials 
Chapman, E. S. 
Manufacture of Elliptical Skirted Pis- 
tons 
Chase, Herbert 
Tomorrow’s Barouche 


Chesnutt, R. C. 
Diesel or Gasoline—Which Engine 
Will You Have? 
Christmas, Major J. K. 
Mechanization 
nance 


and Automotive Ord- 
Cumming, W. J. 
The Practical Side of Engine Lubri- 
cation 
Cunnington, G. R. 
The Practical Application of Acousti- 


cal Science and Materials in the 
Noise Treatment of Automobile 
Bodies 


DeMott, R. H. 


Sales Engineering 
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Washington Section Papers 


Monday, December 2, 1935 


Features of Bus-Line Maintenance—George S. Engle, 
general manager, Atlantic Greyhound Lines. 


HE maintenance-control system described in this paper is built 
around an individual daily record or chart of each piece of equip- 
ment, of which there are sixteen types operating in eleven States in 


the operation. 

Each record breaks down the coach into 43 major units, and carries 
cumulative monthly and yearly figures. 

Daily chart analysis on a basis of more than 75 million miles of 
operation, according to the author, has resulted in longer life of units, 
lower maintenance cost, and fewer interruptions in service, with motor 
miles per change increasing from to between and 
and a maintained minimum cost per mile despite increases 
in wages and material costs. 

Cooperation between the maintenance and transportation departments, 
brought about by an organization set-up in which the district superin- 
tendent is responsible for both departments, is cited as another con- 
tributor to low maintenance cost. 


100,000 175,000 


250,000 


Third factor named in the cost reduction is a single-order item-parts 
system that furnishes a perpetual inventory and gives the maintenance 
superintendent a daily picture of disbursements from all garages. 


Preventive 
tendent of 


MAN in the system of preventive truck-fleet maintenance in 
operation at the Continental Baking Co. is the daily door inspection 
of returning vehicles by the garage foreman. Other features are the 
elimination of greasing by an unskilled employe, a thorough inspection 
every 10,000 miles, and proper supervision and training of drivers who, 
the author believes, control per cent of the operating expense of 
the vehicles. 

Cost figures are given to show that the total cost of trucks per mile 
has been more than halved since 1929, largely through preventive main- 
tenance. With the manufacturers’ recommendations for servicing the 
vehicles as a starting point, the system was gradually developed through 
experience. 

Benefits of practical preventive maintenance described are six: (1) 
reduction of costly road failures (2) prolonged life of vehicles (3) even 
flow of work in the shop (4) drivers take pride in vehicles and drive 
carefully (5) reduction of operating costs (6) more cooperation from 
the vehicle manufacturers in securing needed design or constructional 
changes. 


Maintenance —J. M. Bernhardt, superin- 
maintenance, Continental Baking Co. 
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Bus-Garage Design, Location, and Operation — Arthur 
B. Heaton, architect, Washington, D. C. 


IX economical features of bus-garage design, location, and operation 

are summarized in this paper in connection with the one-story bus 
garage designed by the author for the Washington Railway and 
Electric Co. j 

(1) Decentralization of districts 
line, and oil. 


means savings in runs, time, gaso- 

(2) Proper location of garages with regard to runs and minimum 
interference with traffic. 

(3) The best shape is a long building of width to park on either 
side of a generous center aisle. 

(4) For service locations, oiling, greasing, inspection, and general 
adjustments should be performed in-line. Lengthy repairs and washing, 
however, should be in easy access to the center aisle but not in-line. 

(5) Servicing equipment, such as used for oiling and greasing, should 
be of modern design and located to give rapid, efficient service. 

(6) An efficient and dependable heating plant and 


structed for minimum upkeep are recommended. 


a building con- 


Effect of Lubrication on Maintenance Cost — H. J. Uhl, 
lubrication engineer, Standard Oil Co. of N. J. 


N the belief that the greatest savings in maintenance cost are to be 

made at these points, this paper dwells more on chassis, wheel- 
bearing, and differential lubrication than on engine lubrication. 

Improvements made in lubricants for shackles, wheel bearings, uni- 
versals, steering columns, and extreme-pressure lubricants are stressed. 
Grease in a differential raises maintenance cost in excessive wear and 
thickening of the grease. Increased use of oil filters has made for longer 
crankcase-change intervals. 

Sludge may be minimized if not eliminated with properly selected 
oils aided by sufficiently high operating temperatures and efficient oil 
filters. A long-fiber soda-soap grease appears to give the best heavy- 
duty chassis lubrication; it handles well in a grease gun; and, under 
all except abnormal conditions, it will lubricate all chassis fittings. Long- 
fiber soda-base grease also has proved ideal for wheel bearings, especially 
when packed by hand. 

The increase of drainage period from to 50,000 miles on 
underslung worm-gear differentials of a Pennsylvania bus line that 
followed adoption of extreme-pressure lubricants, is one of the examples 
given of the efficacy of these lubricants. 
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Milwaukee Section Paper 
Monday, December 9, 1935 
Mechanical Variable-SSpeed Transmissions — Louis A. 


Graham, sales manager, Falk Corp. 


TS criteria for mechanical variable-speed transmissions are set forth 
in this paper and applied one by one to the requirements of auto- 
mobile drives and industrial applications. 

In general these requirements are that a variable-speed transmission 
must: 

(1) Furnish a compact connection between prime mover and driven 
shaft. 

(2) Deliver an infinite number of speeds over the desired range. 

(3) Deliver maximum torque through the speed range plus ample 
reserve. 

(4) Require minimum power for speed changes under load. 

(5) Deliver a continuous, non-pulsating flow of power at all speeds. 

(6) Maintain delivered speed accurately independent of load, tem- 
perature, and atmospheric conditions. 

(7) Provide high mechanical efficiency. 

(8) Be free from overload failure. 

(9) Insure durability with minimum maintenance attention. 

(10) Be simple in construction and reasonable in cost. 

In an automobile the method of speed control becomes a bigger 
problem than the transmission itself. Although the tenth criterion of 
cost so far has excluded all variable-speed devices that do a complete 
job from American automobiles, we may yet be willing to pay the 
price asked for the advantages gained. 

Chief reasons advanced for the widening market for industrial me- 
chanical variable-speed transmissions are: the swing to alternating 
current; the necessity for greater accuracy in machine speeds; and 
the trend toward compactness and better appearance. Commercial prod- 
ucts are analyzed as to design types, and how well they meet the re- 
quirements previously stipulated, with emphasis on the Falk Allspeed 
transmission. 


No. California Section Paper 
Tuesday, December 10, 1935 


Modern Aircraft-Engine Developments—W. B. Good- 
man, field engineer, Wright Aeronautical Corp. 


[DEVELOPMENT of the many components of the aircraft powerplant 
that have contributed to the recent marked improvement in its 
performance is described in this paper. 

Means employed to effect increased power, such as higher engine 
speeds, increased supercharging, better cooling, and general improve- 
ment of the cylinder and combustion-chamber design, are discussed. 

It is shown how, in general, these same factors also reduce fuel con- 
sumption, so that a specific fuel consumption below 0.45 lb. per hp-hr. 
is possible for a nine-cylinder radial air-cooled engine at cruising power 
between 500 and 600 hp., with 87-octane fuel. 

These fuel economies were obtained either with the help of an auto- 
matic mixture control or with manual mixture control in conjunction 
with a mixture-ratio indicator. In flight, this indicator effected an im- 
provement in fuel economy of approximately 15 per cent. 

Other improvements discussed are engine accessories, such as engine- 
driven pumps for operating various instruments and parts; carburetor- 
air preheaters; crankshaft counterweight for reduction of torsional crank- 
shaft vibration; automatic valve-gear lubricating systems; nitrided-steel 
cylinder barrels; and finned spark-plugs. 


Detroit Section Paper 
Monday, December 16, 1935 


Transforming Variables into Constants in the Manu- 
facture of Woolens and Worsteds—Henry D. Grimes, 
chemist, Wood Worsted Mills, American Woolen Co., 
Inc. 


Foe a uniform product variables in the textile industry must be trans- 
formed into constants. In this paper are related the number and 
scope of these variables, the problems they present, and what has been 
done to control them by modern methods. 

Even the basic raw material, wool, is a variable as it is produced by 
a variety of breeds of sheep under varying conditions of climate, soil, 
feed, water, and health; wool varies even from the same sheep. Instead 
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of manufacturing a batch to exact formula, as for example is the case 
with steel, as large a lot of wool as possible is mixed together to 
average out the variables. 

In wool-scouring, thermostatic control has been introduced; schedules 
for soap and alkali additions have been worked out for each type of 
wool; counter-current control of scouring liquors provides economy; and 
grease content of scoured wool is checked with production. 

Variation of shade is a major problem affected by innumerable in- 
fluences. Measures taken to control it include automatic control of 
time and temperature; replacement of wood kettles by metal ones that 
do not absorb color or stain; and pre-testing of all dyes and chemicals in 
the laboratory. 

The human eye is still the only final authority in shade matching, 
despite various color-matching devices. As yet, shades cannot be mea- 
sured and corrected numerically. Troublesome variables are that pieces 
absorb the dye at different rates; pattern, weave, and finish alter the 
optical effect, as also do time and type of day or lighting; and the 
sensitiveness of the eye itself varies in the same person, or in different 
people. 


Northwest Section Paper 
Friday, January 17 


The Design and Construction of Frameless Tank Trail- 
ers for Bulk Handling—F. V. Bistrom, chief engineer, 
Truck Equipment Division, Isaacson Iron W orks. 


HE present frameless tank trailer—with trucks attached directly to 
the tank shell—is the result of the need for bulk-handling tanks 
of light weight, yet of reasonable service life. 

Development of bulk handling of gasoline by trucks and trailers 
is traced since its beginning, describing early troubles with leaks and 
maintenance. 

That tank shells have strength to spare to carry their loads without 
frames is demonstrated by a mathematical analysis of a 4000-gal. tank 
with an elliptical shell of 10-gage sheet, and with inside dimensions of 
84 by 54 in. Without considering the strength of the longitudinal 
swash plate, the calculations showed that the section modulus was more 
than 20 times that necessary to carry the load in the most extreme 
conditions. 

With conventional tanks the rigid tank and the flexible frame fight 
each other when traveling over uneven surfaces. The result is that, 
either the tank cradles eventually ‘“‘walk through” the tank shell if the 
cradles are not placed properly, or the tank holds the trailer frame 
rigid, in which case the trailer frame is useless. 

Influence of fire ordinances, either city or State, upon weight is shown 
by quoting specific ordinances. The effect of tire equipment and its 
arrangement upon weight is demonstrated. 

The work necessary to arrive at a proper load distribution is illus- 
trated. 


Pittsburgh Section Paper 


Tuesday, January 21 


Beauty and Automobiles—Homer Saint-Gaudens, di- 
rector, Fine Arts, Carnegie Institute. 


HE Empire State Building, a Baltimore and Ohio locomotive, a 

London taxicab—on such varied objects should automobile designers 
ruminate to produce an automobile that most effectively accomplishes 
its fundamental purpose, for these objects do nothing but express ef- 
ficiency in clean, accurate lines. 

Today the public yearns for simplicity and emphasizes the function 
of the object under consideration. Thus automobiles should be de- 
signed in a manner that has most to do with the comfort of the pas- 
sengers and the functioning of the machinery and least to do with Jat- 
ter-day slippery excrescences. 

Nobody in his, sober senses travels down American roads at a pace 
that makes streamlining of value. To give a super-effect of speed, 
streamlined notions have been introduced not only in serviceable loca- 
tions but where they may appeal simply because of their alleged looks. 
For example, a sloping radiator has nothing to do with wind resistance 
and, because of the streamline fetish, the roof and windows of today’s 
vehicles have been lowered until they are uncomfortable compared with 
those of five years ago. Seats must be squeezed into and hats may be 
ruined in entering or leaving today’s car. 

The author believes that the automobile would be far better looking 
if its design confined itself to expressing the automobile’s function— 
not what it might do if it were a flying machine or a submarine. 
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Indiana Section Paper 
Thursday, January 23 


Precision Cylindrical Grinding—A. D. Meals, Cincin- 
nati Milling Machine & Cincinnati Grinders, Inc. 


t Bor general divisions of precision cylindrical grinding are described 
and illustrated in this paper—the centertype and the centerless. 

Accurate centertype grinding depends. principally on four basic gen- 
eral principles: construction of the machine and required fixtures; grain 
and grade of grinding wheel; correct work speed; and human element. 

A rigid machine is necessary to eliminate vibration. Grain and grade 
of the grinding wheel depend upon the size of material and work 
being ground, amount of stock removed, and the required finish. 
Correct work speed is essential to maximum grinding-wheel life, de- 
sired stock removal, and required finish. 
ing of work is outlined. 

By means of specific examples described in detail, varied applications 
of cylindrical grinding to automotive parts, as well as to billiard balls, 
bowling balls, and fountain pens, are presented. These examples describe 
equipment for multiple-wheel, eccentric, and contour grinding, among 
other methods. 

Advantages of centerless grinding over centertype as applied to work 
of a varying nature are set forth. Causes of trouble, such as chatter, 
scratches on work, and work ground hollow in the center, are described 
with their remedies. 


Procedure for proper center- 


Chicago Section Paper 
Tuesday, February 4 


Aids to Commercial Efficiency in Diesel Research— 
Julius Kuttner, research engineer, Fairbanks, Morse & 


Co. 


Sen path leading from research to profits is apt to be a long and 
zig-zag one where Diesel engines are concerned, as executives and 
technicians frequently find it hard to meet on common ground. 

Engines operating in the field should be the primary objects of re- 
search. Such research begins to function reasonably when it is pre- 
sented with a definite problem of duplicating or bettering performance 
accurately observed in the field. 

The paper gives suggestions for better cooperation and understanding 
between the research staff and the design staff, and stresses the benefits 
of consulting with production men, pattern makers, and tooi designers. 

The general equation of the Diesel engine still contains a dispropor- 
tionately large share of variables that have not yet been eliminated by 
fundamental research. 

The need for reliable high-precision instruments, good lighting, and 
ventilating in Diesel-engine test laboratories is emphasized. Recom- 
mended equipment and instrumentation for such a laboratory are de- 
scribed in detail. 

The type of research discussed is differentiated from fundamental re- 
search in that it is aimed at definite commercial objectives. 


So. California Section Papers 
Thursday, February 6 


The Government's Interest in Commercial Aviation— 
J. S. Marriott, supervising aeronautical inspector, 
Bureau of Air Commerce. 


NE word, “safety”, sums up the Government's interest in commer- 
cial aviation—safety for the owner, operator, pilot, student, pas- 
senger, and property owner. 

The Bureau of Air Commerce has a dual responsibility—promotion 
and regulation. Regulation is necessary only in the interests of safety: 
it is not justified if it retards development, for example, as with too 
drastic a limitation on landing speeds. To the end of safety the Fed- 
eral Airways System has been established with its radio beacon lights, 
emergency fields, weather-reporting service, and all known ground aids. 

The Bureau’s policy is to seek counsel from the industry as a 
whole before instituting mew regulations. It is now studying the 
problem of air-traffic control on established airways; such control ap- 
pears necessary because of the dangers of congested conditions, espe- 
cially under adverse weather conditions and intentional instrument flying. 

Airworthiness Requirements are discussed as well as the issuance of 
Approved Type Certificates permitting units identical to those approved 
by tests to be manufactured. This procedure is explained at length from 
the submission of complete drawings and stress analyses, through static 
tests and engineering ground inspections, to the final flight tests. 
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Modern Aids to Aerial Navigation—Allan A. Barrie. 


WO phases of aerial navigation are discussed in this paper—opera- 
tion of the airways with their physical set-up and the airline pilot's 
use of the airways for navigation. 

The facilities by which the Federal Airways System furnishes guidance 
and assistance to airmen at all times are enumerated as follows: rotating 
beacon lights at 15-mile intervals; intermediate landing fields; radio 
communication stations for weather and emergency messages; radio 
range beacons; radio marker beams; weather-reporting service; and 
sectional and airway-strip maps. 

Activities of the pilot before the take-off are explained, among which 
are study of the weather map and planning of the flight. 

As the paper is written from the standpoint of qualified airline- 
transport pilots, it is confined to a discussion of instrument flying that 
employs all modern aids. 

Operation of these facilities is described by tracing the night flight of 
an airplane over an airway section. Meaning of the different colors and 
signals of beacon lights is explained. These beacons, however, are good 
only for clear weather or contact flying. Operation of the radio beam 
that can be used in all kinds of weather is defined clearly.  Blind- 
landing beams are recommended. 


Metropolitan Section Paper 
Monday, February 10 


Elements of Motor-Bus Operation—A. M. Hill, presi- 
dent, Atlantic Greyhound Lines. 


Buses are classified into five types according to transportation 
service: 

The first is the private-resort and hotel bus, of which there are com- 
paratively few; they are practically free from regulation and commer- 
cial taxation. 

Sight-seeing buses, about 2600 in number, comprise the second type; 
they operate mostly in metropolitan centers and are regulated. 

The third type is the largest in number, 70,500 school buses carry- 
ing 3 million pupils daily. Here regulation is believed to be inadequate 
considering the precious cargo. 

That the 18,700 buses in city service comprising the fourth type are 
well fitted for economical mass transportation is proved by the number 
of cities and electric railway companies that have replaced street cars 
with buses, with attendant increases in passengers and revenue. 

In the fifth type are 26,600 inter-city common-carrier buses that 
traveled 1,160,000,000 miles in 1935 with gross revenue from opera- 
tion of over $200,000,000. Operation is discussed from operating 
maintenance, traffic, and executive functional activities. 

Methods for selecting and training drivers are explained. The main- 
tenance-control system, the use of unit replacements and rebuilding, and 
other maintenance methods that helped the author’s company to win 
the Gold Award offered by Bus Transportation in 1935, are described. 


SAE National Aircraft Production 
Meeting 


(Continued from page 19) 


Co.; J. Carlton Ward, Jr., assistant general manager, Pratt & 
Whitney Aircraft Co.; A. L. Beall, research engineer, Wright 
Aeronautical Corp.; Bruce Burns, consulting engineer, Santa 
Monica; R. C. Von Hake, superintendent, Lockheed Aircraft 
Corp.; C. H. Schildhauer, operations manager, Pacific Divi- 
sion, Pan American Airways; M. G. Beard, test pilot, Ameri- 
can Airlines; Commander F. W. Pennoyer, U. S. Naval Air 
Station, San Diego; John Tyler, Lycoming Manufacturing Co. 

There will be prepared discussion of each paper, and open 
discussion will be invited from the floor permitting questions 
to the authors and personal opinions. 

Relaxing, the engineers will attend the Aircraft Banquet 
and Ball at the Ambassador Hotel on Saturday evening, 
Oct. 17. William B. Stout, past-president of the SAE, noted 
for his talents in transportation engineering and on the plat- 
form, will be toastmaster—and through arrangements made 
by Ray Ireland of United Airlines Transport Corp. in co- 
operation with officials of competing companies, airline 
hostesses will be honored and will tell of their experiences. 


September, 1936 











UTE BAA Na 


eid SADA 








28 





These applicants who have quali- 
for admission to the Society 
have been welcomed into member- 
ship between July 10, 1936, and 
Aug. 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





Batty, Frank (A) president, chief execu- 
tive of engineering and safety departments, Auto 
Mutual Indemnity Co., 1819 Broadway, New 
York City. 

Barnes, Hersert (A) commercial represen- 
tative, consulting lubrication problems, Standard 
Oil Co. of New Jersey, Room 209, 261 Con- 
stitution Avenue, North West, City of Wash- 
ington. 

Byrne, Mervin G. (A) president, Allied 
Tire & Battery Co., 610 West 35th Street, Chi- 
cago. 

DauzeLtt, R. C. (M) lubrication engineer, 
American Oil Co., American Building, Balti- 
more, Md. 

Farrer, Lestte Winwoop (FM) works man- 
ager, Villiers Engine Co., Ltd., Marston Road, 
Wolverhampton, England. 

Firzcippons, JAMES J. (A) instructor, Worces- 
ter Boys Trade School, Worcester, Mass.; (mail) 
45 Vernon Street. 

GressLeR, Witt1aM Carson (M) mechanical 
engineer, State of Illinois, Division of High- 
ways, 420 Centennial Building, Springfield, Il. 

Howarp, Henry H. (A) general sales rep- 
resentative, Caterpillar Tractor Co., Peoria, Ill. 

Howe, Crayton B. (A) sales engineer, Steel 
& Tubes, Inc., 965 Wanda Avenue, Ferndale, 
Mich. 

Kintzer, Nicuoras D. (J) instructor, draft- 
ing, mechanics, design, Casey Jones School of 
Aeronautics, 534 Broad Street, Newark, N. J. 

LirrLewoop, Wm. (M) chief engineer, 
American Airlines, Inc., 4848 West 63rd Street, 
Chicago. 

Loewy, RaymMonp (M) owner, 580 Fifth 
Avenue, New York City. 

MacMiiitan, CnHartes W. (M) assistant 
engineer, Kent-Moore Organization, Inc., Gen- 
eral Motors Research Building, Detroit; (mail) 
1109 Iroquois Avenue. 

MarTLAND, R. W., Jr. (M) editor, Radco 
Publications, Pacific Building, Oakland, Calif. 

Moore, Rosert L. (M) research director, 
Marshall Asbestos Corp., Box 417, Troy, N. Y. 

PearsaLt, Howarp WitiiamM (J) junior 
engineer, Ethyl Gasoline Corp., 723 East Mil- 
waukee, Detroit. 

Reyno.tps, H. R. (M) chief engineer, Fafnir 
Bearing Co., New Britain, Conn.; (mail) 8 
Garden Street. 

Rice, E. M. (A) regional manager, Chrysler 
Motors, Fargo Division, 405 Lexington Avenue, 
New York City. 

Scuotz, Etwoop N. (A) chief, testing 
department, Fairbanks, Morse & Co., Beloit, 
Wis.; (mail) 956 Lincoln Avenue. 

ScHroeper, Harry E. (M) assistant super- 
intendent, Buckeye Forging Co., Cleveland: 
(mail) 10003 Harvard Avenue. 

SHEPARD, Wuitinc N. (J) sales engineer, 
Plaskon Co., Inc., 2112 Sylvan Avenue, Toledo, 
Ohio. 

SrerFeck, Victor J. (J) district sales 
manager, Four Wheel Drive Auto Co., Clinton- 
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ville, Wis. (mail) 2331 University Avenue, 
South East, Minneapolis. 

SrocksRipcE, NorMan’ Freperic (FM) 
managing director, AC-Sphinx Sparking Plug 
Co., Ltd., Dunstable, Bedfordshire, England. 

Tempe, Hersert V. (A) salesman, Rayner 
Decalcomania Co., 2100 West Lake Street, 
Chicago. 

THELANDER, W. V. (M) research engineer, 
Atwood Vacuum Machine Co., Rockford, Ill. 

TINNERMAN, Georce A. (A) general man- 
ager, Tinnerman Stove & Range Co., Speed 
Nut Division, Cleveland; (mail) 2038 Fulton 
Road. 

VALENTINE, Ricwarp H. (J) graduate stu- 
dent, Massachusetts Institute of Technology, 
Cambridge, Mass.; (mail) 140 Beach 127th 
Street, Belle Harbor, L. I., N. Y. 

Van Zanvt, Roti P. (J) research and 
laboratory engineer, International Harvester 





Co., 2600 West 31st Boulevard, Chicago; (mail) 
1103 Woodbine Avenue, Oak Park, III. 

VirELLo, Grorce (A) owner, Combined 
Motor Truck Repair Co., Inc., 521 West 19th 
Street, New York City. 

WakEFIELD & Co., Lrp., C. C. (Aff.) 75 
West Street, New York City. Representatives: 
Ayden, Francis Hayward, manager for U. S. A.; 
Hughes, Harold James, technical representative. 

Wess, Epmonp F. (M) electrical engineer, 
Chrysler Corp., 341 Massachusetts Avenue, 
Highland Park, Mich.; (mail) 327 Aqua 
Court, Royal Oak, Mich. 

Witcox, Grant S., Jr. (J) machine repair- 
man, Plymouth Motor Corp., Detroit; (mail) 
22447 Beach Street, Dearborn, Mich. 

Wirth, Emit O. (M) chief engineer, auto- 
motive division, Bendix Stromberg Carburetor 
Co., South Bend, Ind.; (mail) 1818 East Ewing. 

Wo .iner, Cart (A) president, Panther Oil 
& Grease Mfg. Co., Fort Worth, Texas. 

ZaMzow, GEorGE Louis (M) automotive en- 
gineer, Chicago Surface Lines, 3901 West End 
Avenue, Chicago. 





Applications Received 





The applications for membership 
received between July 15, 1936, and 
Aug. 15, 1936, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such .com- 
munications from members be sent 
promptly. 





Acueson, Howarp A., president, Acheson 
Colloids Corp., Port Huron, Mich. 

BeckorF, WILLIAM JoHN, junior engineer, 
Pure Oil Co., Chicago, Ill. 

Baker, Lewis Roscor, sales manager, Mc- 
Kinnon Columbus Chain Ltd., St. Catharines, 
Ont., Can. 

Barkey, Herman D., instructor, Indiana 
Technical College, Fort Wayne, Ind. 

BeverR.Lin, Rospert S., chief engineer, The 
Hall Mfg. Co., Toledo, O. 

BRUNNER, Evmer F., in charge tractor tire 
development, Goodyear Tire & Rubber Co., 
Akron, O. 

BusHwELL, FREDERICK JAMES, designer, The 
Birmingham & Midland Motor Omnibus Co. 
Ltd., Bearwood, Staffs, England. 

Case, C. D., Lieur., officer in charge Power 
Plant Division, U. S$. Navy, Pensacola, Fla. 

Connery, Davin Pucsiry, publicity represen- 
tative, N. W. Ayer & Son, Inc., Detroit, Mich. 

Cox, Barney C., production manager, Mel- 
ling Forging Co., Lansing, Mich. 

Curtis, Verne F., assistant general super- 
intendent of delivery, Marshall Field & Co., 
Chicago, Ill. 

Danitorr, Micuaett, instructor, U. S. Diesel 
Engineering School, Boston, Mass. 

EncuisH, JoHN ALDEN, 154 Pennsylvania 
Ave., Easton, Pa. 

EveLtetu, New W., distribution sales man- 
ager, Monarch Governor Co., Detroit, Mich. 

Fe.ts, Lioyp C., chief inspector, Federal 
Mogul Corp., Detroit, Mich. 

Fremen? Wriiwiam, sales engineer, Four 
Wheel Drive Auto Co., Clintonville, Wis. 

GarEE, JoHN A., aero dynamometer oper- 
ator, Aviation Mfg. Corp., Lycoming Div., 
Williamsport, Pa. 

Hicpay, Harotp R., sales engineer, Ken- 
worth Motor Truck Corp., Seattle, Wash. 


JENNINGS, Henry, technical editor, Chilton 
Co., Philadelphia, Pa. 

Keiser, Cari J., partner, Keiser Chevrolet 
Co., Pottstown, Pa. 

KLINGLER, MICHAEL Joun, draftsman, Busch- 
Sulzer Bros.-Diesel Engine Co., St. Louis, Mo. 

Kost, H. W., vice-president and_ treasurer, 
Prestole Devices, Inc., Detroit, Mich. 

Kucuer, Josepn, chief engineer, Athey Truss 
Wheel Co., Chicago, IIl. 

KuHn, Jackson G., design engineer, Kinner 
Airplane & Motor Corp., Glendale, Calif. 

Lancaster, Grorce H., test engineer, Wright 
Aeronautical Corp., Paterson, N. J. 

Lanony, I. T., experimental engineer, Bowen 
Products Corp., Detroit, Mich. 

MarsHALt, C. P., inspector, Fisher Body 
Corp., Leeds, Mo. 

MERCHANT, ALFRED F., body draftsman, 
Fisher Body Corp., Detroit, Mich. 

MivsratH, Rosert H., lubrication engineer, 
Standard Oil Co. of N. J., New York City. 

Munn, C. G., president, Reynolds Spring 
Co., Jackson, Mich. 

Nairn, Norman D., managing director, Nairn 
Transport Co., Ltd., Beyrouth, Syria. 

Newton, Tuomas J., assistant supervisor, test 
fleet, U. S. Rubber Products, Inc., Detroit, 
Mich. 

OestrikE, Witrrep C., junior engineer, 
Packard Motor Car Co., Detroit, Mich. 

ParKeER, Pratr E., chief engineer, Witte 
Engine Works, Kansas City, Mo. 

ParrisH, Eart W., sales manager, Golde- 
Patent Manufacturing Co., Ypsilanti, Mich. 

Parsons, FrEepERICK L., instructor, U. S. Diesel 
Engineering School, Boston, Mass. 

Perry, Harotp Gtapstone Bricnt, chief 
engineer, Standard-Vacuum Oil Co., Inc., 
Shanghai, China. 

Puitiips, Wiriiam K., Jr., draftsman, The 
Corbitt Co., Henderson, N. C. 

Ross, Micnwaet J., junior designer, Fairbanks, 
Morse & Co., Beloit, Wis. 

ScHAEFER, WiiuiaM E., assistant chief engi- 
neer, The Whitney Chain & Mfg. Co., Hart- 
ford, Conn. 

Stratton, C. Matcorm, sales department, 
The Texas Co., Boston, Mass. 

SULLIVAN, JAMEs T., automotive editor, Boston 
Globe, Boston, Mass. 

Wuite, Rarpn S., experimental engineer, 
Aviation Mfg. Co., Williamsport, Pa. 

WorrraM, Wiruiam S., engineer, Inland 
Mfg. Co., Dayton, O. 
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nO SEAL CAN BE BETTER THAN ITS SEALING MEMBER 





Engineers are the most critical of the world's artisans! 
They deal with facts—basic facts! When two or more 
choices lay open to them this faculty brings them to 
quick accurate decisions. Perhaps “how well will it 
perform, how long will it last" has become an instinc- 
tive part of their reasoning. This would account for the 
remarkable sales growth of National Seals! We've put 
the best that money can buy into National Seals—engi- 
neers tell us this fact is very evident—because they're 
getting the best performance that money can buy out 
of them! 


NATIONAL MOTOR BEARING CO., Inc. 


Main Office and Factory: 1100-78th Avenue, Oakland, California 
Branch Offices: 480 Selden Avenue, DETROIT, Michigan 
2236 South Wabash Avenue, CHICAGO, Illinois 
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ALL-METAL 
FLEXIBLE 
TUBING 
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For twenty years satisfactorily used as original 
equipment by most Manufacturers of Automobiles, 
Trucks, Tractors and Buses. Titeflex is all-metal. 
No rubber or composition is used to make the 
tubing tight. 


TITEFLEX is furnished in many different construc- 
tions to solve specific problems. Fuel lines for the 
Automotive Industry. Shielding for motors and 
electrical systems. Lubrication and pressure lines 
for machine tool equipment. Steam and air lines 
for plant equipment. Exhaust tubing and ‘conduit 
for low pressure applications. 


We have had a very large experience in solving 
difficult flexible tubing problems. Send us your 


specifications. 
e © e@ 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 
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TITEFLEX METAL HOSE CO. 
Newark New Jersey 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 


Bending of Beams of Thin Sections 

By Maximilian T. Huber. Translated from Instytut Badan Tech 
nicznych Lotnictwa Sprawozdanie Kwartalne Nr. 3, Warsaw, 1930. 
N.A.C.A. Technical Memorandum No. 793, April, 1936; 12 pp., 11 
figs. [A-1] 


Boundary Interference of Partially Closed Wind Tunnels 

3y Kazuo Kondo. Report No. 937 of the Aeronautical Research 
Institute, Tokyo Imperial University; March, 1936; 26 pp., with tables 
and charts. [A-1 


The Aircraft Year Book for 1936 

Howard Mingos, Editor. Published by the Aeronautical Chamber 
of Commerce of America, Inc., New York City, 19th edition, 1936; 526 
pp., illustrated. [ A-3] 

This complete and official record of American aviation based on in- 
formation obtained from official sources, including the Government 
departments and the manufacturers and operators of aircraft equip- 
ment and others in aeronautics, is now available for the year 1936. 


ENGINES 


Cooling Characteristics of a 2-Row Radial Engine 
By Oscar W. Schey and Vern G. Rollin. N.A.C.A. Report No. 550, 
1935; 10 pp., illustrated. Price, 10 cents. [E-1] 


Further Studies of Flame Movement and Pressure Development 

in an Engine Cylinder 
By Charles F. Marvin, Jr., Armistead Wharton and Carl H. Roeder. 
N.A.C.A. Report No. 556, 1936; 13 pp., illustrated. Price, 10 cents. 
[E-1] 


| Influence of Fuel-Oil Temperature on the Combustion in a Pre- 


chamber Compression-Ignition Engine 

3y Harold C. Gerrish and Bruce E. Ayer. N.A.C.A. Technical Note 
No. 565, April, 1936; 13 pp., 9 figs. [E-1] 
Propeller-Crankshaft Vibration Problems 

Prepared by Capt. H. H. Couch. Air Corps Technical Report No. 


| 4163, April 15, 1936; 12 pp., illustrated. {E-1] 


High-Speed Diesel Engines 

By P. M. Heldt. Published by P. M. Heldt, Nyack, N. Y., Second 
Edition, 1936; 438 pp., illustrated. [E-3] 

The author points out that this second edition is practically a new 
book on high-speed Diesel engines for automotive, aeronautical, marine, 
railroad and industrial use, containing five chapters which did not ap- 
pear in the first edition, and more than one-hundred new illustrations, 
and being completely revised. 


Standard Practices 


Published by Diesel Engine Manufacturers’ Association. Printed and 


| distributed by Diesel Publications, New York City, 1935; 162 pp. [E-3] 





Five years ago the Association published a book of standards in an 
effort to remove some of the misunderstandings due to lack of defini- 
tion of terms and practices. The present volume brings up to date and 
extends the standard practices of the Diesel engine industry, amplifies 
the notes on the selection of engines, presents details in regard to plant 
layout and coordinates these with suggested forms for specifications, 
treats the economics of Diesel power, and includes a standard field 
test code. 

(Concluded on page 32) 
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Wet America’s Streamlined 
WPrailer-Trucks roll smoothly 
mand safely over the highways 
'.+- because of the Live-Action 
of SPRING WASHERS... 


Four hundred miles over night . . . across the continent 
in five days _. not just one-time speed records, but 
typical, regularly-scheduled hauls for America’s 
modern streamlined trailer-trucks! Unslackening 
speed .. . gruelling vibration . . . extreme temperature 
changes . . . relentless causes of looseness, pounding 
away hour after hour. But the Live-Action of 
SPRING WASHERS keeps every bolt tight... 
keeps every truck safe and smooth-running. Only a 
SPRING WASHER has a sufficient range of Live- 
Action to compensate for play and looseness. It keeps 
machinery tight . . . in spite of wear and vibration. 


The Live-Action of SPRING WASHERS 
Costs You Nothing Extra 


SPLING WASHER LVVOSTRY SEE 
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ONLY A SPRING wasueR HAS Live Action! 
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CLUTCH 
PERFECTION 


Pacxarp reputation demands that 
Packard engineers shoot at nothing less. 

So EVERY Packard car, from the 
largest Packard 12 to trim Packard 120, 
is equipped with a BCA Prelubricated Clutch Bearing. 

The development of this new clutch bearing by BCA has revolu- 
tionized the engineering of the clutch position. It makes unneces- 
sary costly and difficult auxiliary oil lines. It removes the danger 
of trouble through the neglect of this important point in the 
regular lubrication of the car. 

Its construction provides a series of reservoirs for the lubricant 
and further thermal control and filtration of the lubricant as it 
passes from the reservoirs to the balls and then to the raceways. 
This insures proper lubrication and carefully selected, clean 
oil at all times. 

Your engineers should investigate this modern solution to clutch 
bearing problems. Talk to our engineer-salesmen about it. 
BEARINGS COMPANY OF AMERICA, 509 HARRISBURG 
AVENUE, LANCASTER, PENNA. 
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NOTES AND REVIEWS 
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MISCELLANEOUS 
Le Role des Essais dans le Progrés Technique 


By Claude Bonnier. Published in Journal de la Société des Ingénieur: 
de l’'Automobile, February, 1936, p. 67. [H-1] 

The Chief of the testing department of France’s National Fuels 
Bureau in this article emphasizes the importance for technical progress 
of carefully prepared, well-executed and correctly interpreted tests. He 
points out some notable gaps in engine test results available and in 
test equipment and methods. General principles to be followed in 
organizing a test department are outlined. Descriptions are included of 
some of the equipment of the Bellevue laboratory of the National Fuels 
Bureau. 


Die Obere Messbereichgrenze von Staudiisen 


By G. Kiel. Published in Luftfahrt-Forschung, March 20, 1936, 
p. 88. [H-1] 


The measuring range of pitot tubes according to the venturi prin 
ciple is limited. With the approach of the speed of sound in the nar 
row cross-section of the jet, determinations with pitot tube become im 
possible. The upper measuring range of the Askania jet and the Bruhn 
double jet are ascertained. The upper measuring range is found to b 
lowered with increase in altitude. 


Experimentelle Untersuchungen uber Augen-Blendung 


By Yenziro Awadi. Report of the Aeronautical Research Institute, 
Tokyo Imperial University No. 133, February, 1936, 60 pp. H-1 

In this physiological study of glare, the author develops a new theor 
as to the manner in which the eye is affected by glare. His experi- 
mental investigation tends to show that direct and indirect sources cause 
different types of glare; that individuals differ greatly in susceptibility to 
glare; that glare intensity varies not directly with source intensity, but 
in a regular logarithmic relation; that the duration of glare does not 


depend directly on the duration of the glare source and that the glare 


effect of a given light source is conditioned by the brightness of the 
surroundings. 


Les Nouveatés Industrielles en 1936 

Published in La Technique Moderne, May 15, 1936, p. 345. H-3]} 

Assembled in this issue of La Technique Moderne are articles sum- 
marizing recent progress made in several industrial fields. Among the 
high-lights are: In the field of metallurgy, special steels and the control 
of grain size in steel, and the development of light alloys; in machine 
tools, the application of tungsten carbide, the reduction of vibration and 
use of direct drives; the improvements in electric welding making pos 
sible widespread use of sheet metal; electric furnace equipment; and, 
in internal-combustion engines, the direct combustion of pulverized coal 
and the development of the Diesel. Lubrication, metal-working and 
industrial electricity are other fields covered. 


MOTORCOACH 

Windkanalmessungen an Omnibusmodellen 
By Georg Modelung. Published in Automobiltechnische Zeitschrift 
March 25, 1936, p. 143. J-1 
Wind tunnel measurements with a three-component scale were mad 
of the streamline characteristics of 8 motorcoach models and 2 reter 
ence models of 1/10 actual vehicle size. The air speed was about 
70 m.p.h. Results with symmetrical air streams were found to be de 
ceptive, since they did not represent sensitivity to side winds. Design 
features shown to be of especial importance for lower air resistance were 
a simple, smooth front-end construction, smooth underbody and a 
well-planned direction of the cooling air. With heavy vehicles, sid 
forces resulting from side winds were found to be of little significance 


MOTOR-TRUCK 


Incidence de la Réglementation Nouvelle des Transports sur 
l’Industrie Automobile 


By Paul Laubard. Published in Journal de la Société des Ingénieurs 
de l’ Automobile, March-April, 1936, p. 99. K-4] 
With an impressive array of statistics, the author demonstrates the de\ 
astating effect on the French automotive industry of the regulation of 
motor-truck transport there in operation. From 1929, the last yea 
free from restrictive regulation, to 1935 the sales of motor-trucks have 
declined 66 per cent, to a 15 per cent decline in passenger-car sales. <A 
fuel tax amounting to three times the value of the product, a loading 
tax twenty-seven times that exacted from railroads, design regulations 
and operating restrictions—these are some of the legislative enactments 
said to be responsible for the present condition of the automotive in- 
dustry of France, especially deplorable in contrast with the upward 
trend in other countries. The remedy is said to lie in the separate treat- 

ment of two problems, the railroad deficit and transportation. 
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against mud and stones thrown by the front wheels, a run- 
ning board or some equivalent structure is desirable, if not 
necessary. As a side rail, or side guard to protect the body 
from damage, the running board has performed a long and 
faithful service, taking the brunt of many a minor accident 
which otherwise would have produced serious body injury, 
and its elimination should not be hastily decided upon. 

If a low body floor is provided, with the body widened, 
and the front wheels enclosed, and a guard rail around the 
bottom edge of the body, the running board as such may, 
and will, go. Whenever eliminated, however, some provision 
must be present to protect the body from the throw-off from 
the wheels. 

Bottom Enclosure 


For several years, engineering departments have been busy 
rounding off the corners of the front and sides and rear of 
cars and calling it “streamlining”. At the same time adver- 
tising and sales departments have been busy proclaiming the 
advantages resulting from streamlining and the elimination 
of unnecessary projecting units, as reflected in reduced air 
resistance and reduced gasoline consumption. 

But very few have taken the trouble to look under the 
car or to analyze, by authoritative tests, the turbulence and 
air resistance created by the front axle and steering and fly- 
wheel housing and battery box and muffler and rear axle which 
irregularly protrude into the air stream under the car and 
beat it into turbulence like an egg-beater operating upon 
its eggs. 

Wind tunnel tests conducted by the authors at the Uni- 
versity of Detroit indicate a reduction of 15 per cent in the 
total air resistance of the car at touring speeds, which can be 


HIS paper was prepared at the request 

of the Passenger-Car Activity Committee 
of the Society which asked the authors to 
collect, digest and present their ideas about 
the car of the future. 


“The committee has given cognizance to 
the many criticisms of its products and to 
the many suggestions advanced,” Walter T. 
Fishleigh stated in presenting this material 
originally to the Summer Meeting of the 
Society at White Sulphur Springs last June. 


“They have appreciated the helpful spirit 
in which most of these suggestions have 
been offered. But,” he continued, “lest the 
automotive ‘car of the future’ be landed 
upside down in the ditch, they felt it high 
time that they step out as a forward looking, 
but practically-minded group and make cer- 
tain practical suggestions which to them 
seem very much to the point in connection 
with the car of the future —for 1937, for 
1940 and for 1947.” 


accomplished by providing a smooth enclosure under the 
main chassis units. 

Rear-engined cars lend themselves comparatively easily to 
an enclosure underneath. With front engined cars, there 
are serious difficulties in connection with heat control, and 
noise, and weight, associated with this enclosure. The heat- 
ing difficulties are specifically as follows: 


1. Disposal of heat rejected by the radiator, engine and 
exhaust. 


tw 


. Overheating of battery, fuel system and the entire 
bottom of the body. 

. Mechanical difficulties in providing anti-rattle 
louvres or baffles, or both, for effecting required air 
circulation. 


w 


Streamlining 


Streamlining, although only in its infancy, has had a sad 
and inglorious experience thus far. 

The public in general, and automotive managements in 
particular, have been led to believe that “streamlining” is 
synonymous with grotesqueness and freakishness and that 
to talk streamlining means to say goodbye to style and 
symmetry and beauty of form. 

The facts of this whole streamlining situation are exactly 
opposite to the prevailing general impression, for streamlining, 
scientifically applied and properly coordinated, need not be 
crude or grotesque. On the contrary it just naturally blends 
into symmetry and style and beauty in appearance. The soar- 
ing swallow is streamlined, and the trout, and the airplane 
and their beauty and grace are undisputed. But that is 
not all. Streamlining can be coordinated with symmetry 
and style and beauty in an automobile and still accomplish 
full reduction in wind resistance and gasoline consumption. 
And by full reduction, I am not talking about a 5 or 10 
or 15 per cent reduction under present-day cars. I am talk- 
ing about a 50 per cent reduction. 

Recent extensive wind tunnel tests by the authors on a 
series of models have demonstrated the fact that stream- 
lining may be applied to automobiles and accomplish two 
things: first, maintain or even improve its styling and overall 
beauty; second, cut its wind resistance in half. 

It is fairly easy to accomplish this with a rear-engined job; 
it is possible with a front-engined design. . 

Streamlining, scientifically applied and attractively styled, 
is coming. 

This does not suggest that the problem of streamlining 
and styling is a simple and easy job. It is a tough job. And 
there is no use minimizing the obstacles which must be over- 
come — engineering obstacles, production obstacles and finan- 
cial obstacles. 

Looking ahead, through short-range glasses, the “Car of 
the Future” isn’t as beautiful, or as alert, or as comfortable, or 
as economical, as many of us might wish-or as many of 
us could make it. 


Looking Ahead 


Looking ahead through medium-range glasses, the “Car 
of the Future” will be as much superior to the 1936 model 
as the 1936 model is superior to the 1910 “barouche.” 

I have a fairly wide acquaintance in the automobile industry 
and I’m an optimist on the future. For I know the ability 
of the men charged with new developments and progress. 


October, 1936 
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1936 Wheel Alignment Data 
by Research Committee 


ONTINUING its established practice, 
the Front Wheel Alignment Research 
Committee, with the approval of the Gen- 
eral Research Committee, has collected and 
here publishes Wheel Alignment Specifica- 
tions’ for 1936 passenger cars and, through 
broadening the scope of its work, presents 
for the first time similar alignment data on 
a considerable number of commercial ve- 
hicles. In the past, the passenger-car speci- 
fications have proved of considerable benefit 
in approving alignment conditions by mak- 
ing this information available to independ- 
ently operated service stations and others 
interested in checking or correcting align- 
ment, and it is to be expected that like bene- 
fits will accrue from the addition of data 
covering heavy-duty vehicles. 








Passenger Cars 











1 For definition of Wheel Alignment Elements as used in these Specifica- 
tions see S.A.E. Journat, September, 1935, pp. 26-28; 
Elements Defined by Research Subcommittee”. 


“Wheel Alignment 


Passenger Cars (Continued ) 


King Pin 
Caster, Camber, Toe-In, Inclination, 
Car Deg. Deg. In. A 
Auburn 
SRE a eer 34-4 1% 4-36 ™% 
a 2-3 1% Yy-Big 7% 
Buick 
Se 3-3% -4-+% le 3%4-4% 
ES Na 14-24% —-Y4-+% %-% 414-514 
| ee 1%-2% —-Y%-+% Ww  4%-5% 
1 ORR Cea ee Spe 34-144 0-1 le- 4-5 
Cadillac 
ae 14-2 Y-1 0-l% 4 deg. 51 min. 
he oy va daaees 34-14% 0-% 0-4, 5deg. 38 min. 
. 0 Be ee 34-144 0-14 0-44 5deg. 38 min. 
RE Gear ree 44-14% 0-% 0-4 5deg. 38 min. 
ES cihhe ie coos pass 34-14 0-14 | O-lig 5 deg. 38 min. 
Chevrolet 
EAS tee 234+\% 1-4 46 yy 74+1 
Master (Ind.)............ 08 \% le 734 
Master (Conv.)........... 3+4 1+ a \y TY%=+1 
Chrysler : 
Airflow Imperial C-10..... 2 +% ie? 5 
Airflow Eight C-9......... 2 +% le? 5 
DeLuxe _ ee 1% +\% lib 5 
Six C-7.. Pee ss 1% +i l> 9144 
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King Pin 
Caster, Camber, Toe-In, Inclination, 
Car Deg. Deg. In. Deg. 
Cord 
REE eee tare 1-214 1 0-l4e 6 
DeSoto 
pS a) 2 +% lig? 5 
Airstream S-1............ 1% 4 Lig> 914 
Dodge 
I rere 2 +% Ligh 914 
Ford 
a POO E tee ee 7-7% 0-34 lie-ls 84 
Graham 
es ree 414-514 1 Yi 7% 
See eee 4414 l Ye-3ig 7% 
110. 4-414 l 4-36 7% 
Hudson 
on San ce one eee 2-3 1-1% 0-14 7 
ne ne ree re 2-3 1-1% 0-14 z 
LaSalle 
ee aera 14-2 Y4-] O-l¥4, 4deg. 51 min. 
Lincoln 
Ns iy a tials ya bs a ed 7-7% 0-34 le-k g 814 
(a ae 1144-2 1 le-% 7% 
Olds 
_ La ee re 1144-24 4-1 Y4-3 4 deg. 51 min. 
__ TEAR ea rere 14-24% yl ly 6-346 4 deg. 51 min. 
MES peer soe {ely 1+\4 att 8 
—Me 
Plymouth 
rere 2 +\% Yéeg> 9% 
Business Six P-l.......... 2 +i% lig 914 
Pontiac 
ak ow dca ctsestloee 14K 14%=\y 0% 7% 
Seer eee {8% In.Trailing 14 0-le 7 
\Caster=34deg. 9 In. above 
ground 
EN LOE OES Ce TEN 0 A O-lig 7 
9 In. above 
ground 
Reo 
cia cals a wiciodneatd 1% 1% yy 8 
Studebaker 
President 2C............. —-¥Y-+% 1-1% 3% 9% 
cL re —-Yy-+'% 1-1% 3% 9% 
Dictator Std. 3A.......... 4-14 1-1% Ve-4 9% 
ee 2-3 1-1% 0-% 7 
| ERS eee Fs 1-2 2 359 7% 
Note *—On Chevrolet Master Independent (Knee-Action) Model, Caster, 
Camber and King Pin Inclination checks must be made from the 
frame with approved Chevrolet gage with the curb weight on the 
spindles. 
— Measured on tire tread at hub height. 
— Toe-out, never in. 
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Trucks and Buses 








King Pin 

















King Pin 
= Caster, Camber, Toe-In, Inclination, Caster, Camber, Toe-In, Inclination, 
Vehicle Deg. Deg. In. Deg. Vehicle Deg. Deg. In. 
American LaFrance Fire Engines Federal (Continued) 
450 \ CT, C7W, C8, C8W. 2% 1 4 8 
460 , 1% 1 ye 8 EY 234 1 \% 0 
475.. a ee eee 3% 2 MY 0 
410... A7, A8, 30, 36, 37, 40..... 3 2 MY 7% 
412 1% 1 Vy 8 15A, 15B, 15X............ 134 1 M 8 
415.. 20A, 20B, 20C, 21,22,15D,\ 13% 1 \% 8 
18D, 20D, 25D, 28D, 29D/ 
Autocar URS Fk hos Shas cues 1% 2 \Y 7% 
4 Wheel: 
RG, RH, UNF, UT) 2%-2% 1 0-% 8 Ford . 
RHT, UNFT, UTT. S1........... 3-3% 34 0-Y~e 8% 
D, T, DT, DFT, NT.. 1-1% 1 0-% 8 Empty 
DF, N, NF, S.. 34 1 0-4 8 , a 
UD, UDF, TT 1%-24% 1 0-4 8 Pour sau Eases : , 
UN.. 234-34 1 0-Y, 8 FWD.... 14+ IWm= 0% 90+ 4 
NET. 1 1 0-14 8 HS.... 14%+\4 0+% 04% 90+ 4 
UDT, NFDT, UDP. 1%-2 1 0-14 8 
UNT 14-13% 1 0-%4 8 GMC Trucks 
C —i-+7 «(| 0-4 8 Beene hsk sk tienbad 24% 1% ly 7 deg. 10 min. 
US 2-2% 1 0-4 8 . . a % 1% Ye 7 deg. 10 min. 
6 Wheel: T18, 18H, 23, 23H, 33, 33H,| 1% 1% ly 8 
6RH 2144-234 1 0-14 8 i. eee J 
6D 1-1% 1 0-% S 
6DF.. 34-144 1 0-4 8 GMC Buses 
GN. 14-¥4 i -%~ 8 714, 715, 716, 722, 723 3 1 “ew 8 
/ 4 > ? ’ ’ ana, MP we see ‘ 16-78 
6NF, 6T, (UDF 141% I o% 8 843, 845, 729,732,734... 1 1 le-% 5% 
6U D cesses 134-244 1 0-14 8 728 731 1 1 Lie-e 8 
6UN 914-3 1 0-14 ° PETES is Seah aed ' Lig-! 
6UNF. 2-214 1 0-\ 8 _ 
6UT -~Y4Iy 1 0-14 , Indiana Trucks 
17, 17A, 17DR, 17SBT251 
17SW251, 19DR, 20DR,> 1% 2 346 0 
Brockway pt ero ) 
78, 87, 88, 90X, 92, 94, 96, 95, 95DR, 9SSBT151...... 1% 1 346 8 
110, 125X, 130, 145,$ 1-2 1 Yew 8 GEE secant kon 1% 1% 0-% 7 
150X4, 150X5, V1200 
160X, 165X, 170X, 175X,) Indiana Buses 
195X, 220X, 240X,260X,} 1-2 2 “we 8 , . 
180XSBT i Sa 1% 1 16 8 
International Harvester 
Chevrolet Cl, C15. 2 9 14-34% ” 
4T 14+ 1+l4 SEY 7U¢+1 C10, C15, C20, C30, C 35,\ 1 1 6 3i6 - 
14T Werle Ith i% +l C40, C50, C60, M3.. 
Corbitt Moreland 
All Models BE WOGEBs osc cescecscs 2-214 1 Yy-l4 8 
2 Wheel Drive......... 1-1% 1 yu 8 
4 and 6 Wheel Drive. 5-7 Always y+ 7 Reo 
Positive 6AP.... 1% 1% \% 8 
Dodge 
T-23, T-24 2 1 ee ~—s S eg. Twin Coach 
30 min. A a ase oe 1 le 8 
T-25, T-28 1% 2 leh 7 
T-26, T-29, T-33, T-34 1% : Ye% 7 White Trucks and Buses 
T-27, T-32 2 2 4 640, 640K, 641, 641K, 642,) 3 deg. 15 Ite ely 841 
T-36, T-37 2 1 yew% 8 : eg-15min® 1%} Oe . 
; als 643, 630SW320, 643SW 420/ Balloon 
Tires 
Fageo] By re eee 2deg.45min.* 1+ e le 8%=1 
California Trucks 0 1 0-l% g alloon 
Balloon a a de * Tires 
Tires 703, 704, 704K, 709, 730,\ 3 1+l4 Yel, 84+1 
Federal 731, 720, 720T, 722..... f Balloon 
edera : Tires 
4FW, E6, D, D2, D3, D4,) 2 1 \y 714 
E2, E3, | tt, f *Caster angle given above at normal full load. Tolerances are to be 
A6, A6T, AGTW, A6SW.) 334 2 4 7% applied as follows: 
A600, AGOOT, AGO0SW ._ Se f 3 Nag ng mm — 45 min. for manufacturing variations and 1 deg. 30 
. ter loading; 
T10B, TIOW, U6, U6SW,| 3 1 Y%4 94 ete 


es satiiudeaes 


On trucks allow 45 min. for manufacturing variations and 2 deg. 45 min. 
for lighter loading. 


October, 
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Miss Ruth Kathryn Rhodes — perched here atop an air condi- 
tioner — is one of the three air hostesses who will tell of their 
most interesting experiences in the air at the Banquet and Ball 
of the SAE National Aircraft Production Meeting, Ambas- 
sador Hotel, Los Angeles, Oct. 17. Miss Rhodes will represent 
TWA. United Airlines has chosen Miss Ida Novelli as its 
representative and Miss Ruth Spencer has been delegated by 





Sena cpr ar a Se a os Sart al een oil 


American Airlines to speak at this event. 


aircraft engineers will meet in a forum to iron out pro- 
duction problems at the SAE National Aircraft Pro- 
duction Meeting, Los Angeles, Oct. 15, 16 and 17. 

In 14 carefully prepared papers prominent aeronautical 
engineers will argue subjects accompanying the rapid growth 
of the industry. Grouped into six sessions — Operation and 
Maintenance, Factory and Equipment, Engines, Aircraft 
Materials and Processes, Government Design Requirements, 
and Production Design-ample time is scheduled for full 
discussion and questions from the floor. 

That the time is right for this meeting is evidenced by the 
nation-wide interest shown by leaders of the aviation world. 
Delegations from England and France are expected to make 
this an international affair. 

Fifteen presidents of aircraft and aircraft engine manufac- 
turers, six presidents of air transport companies, and 30 other 
leaders in American aviation, including high military and 
civil Government officials, have endorsed the meeting and have 
agreed to serve on an Honorary Advisory Committee. The 
names of these men were published in the August SAE 
JOURNAL. 

The papers are geared to the rapid increase in aircraft 
production. How good equipment and factory inspection 
systems permit a manufacturer to act as its own regulatory 
body under general Bureau of Air Commerce supervision will 
be told by one Government official. An executive of an en- 


ii the first time in the history of American aviation, 
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Ambassador Hotel 
Los Angeles 


October 15, 16, 17 





gine manufacturing company will also stress the importance 
of inspection and quality control in meeting the special re- 
quirements of the Army and Navy. He will tell why the 
finish on parts of high-powered aircraft engines is given 
more attention than in other branches of the automotive 
industry. 

Speaking of the maintenance and overhaul of Naval Air- 
craft, a U. S. Navy Commander will tell that increased ef- 
ficiency in this work has resulted from the progressive ad- 
vancements made in aircraft design. 

On the morning of the final day there will be a trip 
through the laboratories of the California Institute of Tech- 
nology, Pasadena, to inspect the famous aeronautical equip- 
ment housed there and see the giant 200-in. glass telescope 
mirror which is being polished at the CIT optical laboratory. 

At the Aircraft Banquet, Saturday evening, at the Ambas- 
sador Hotel, William Littlewood, chief engineer, American 
Airlines, will be presented with the Wright Brothers medal. 
William Stout, past-president of the Society, and president, 
Stout Engineering Laboratories, will introduce airline 
hostesses representing three of the major airlines. For this 
occasion Miss Ida Novelli who has nearly a million miles of 
flying to her credit has been selected by United Airlines; Miss 
Ruth Kathryn Rhodes, chief air hostess of TWA, is to repre- 
sent her company; and Miss Ruth Spencer, who has an en- 
viable air record, will represent American Airlines. 

Arrangements for this meeting have been under the super- 
vision of SAE President Ralph R. Teetor, Vice-Presidents 
Opie Chenoweth and Mac Short, and General Manager John 
A. C. Warner. Carleton E. Stryker, chief engineer, Curtiss- 
Wright Technical Institute, is general chairman of the meet- 
ing. Cooperating with the Society are the Aeronautical 
Chamber of Commerce of America, Inc., and the Air Trans- 
port Association of America. The officers of the four SAE 
Pacific Coast Sections have formed a committee to welcome 
the visitors to the Pacific Coast. 

Much of the credit for the meeting’s exceptional program 
goes to the Papers Committee made up of Hall L. Hibbard, 
chairman, Dr. A. L. Klein, Howard D. Houghton, William 
Littlewood and Charles F. McReynolds. R. M. Mock, E. E. 
Tattersfield and R. W. Ireland have made arrangements for 
the Banquet and Ball. F.C. Patton is in charge of transpor- 
tation; Dr. A. L. Klein has made arrangements for the visit 
to the California Institute of Technology; L. J. Grunder is 
handling hotel arrangements; and E. A. Peterman is chair- 
man of the Invitation Committee. 
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NATIONAL 
AIRCRAFT 


PRODUCTION 


MEETING 











The Ambassador Hotel, Los Angeles, which will be the 

scene of technical sessions and the Aviation Banquet 

and Ball of the SAE National Aircraft Production 
Meeting. 


PROGRAM 


Thursday, October 15 

Operation and Maintenance 
Chairman: W. A. Hamiton, 
System Maintenance Superintendent, T.W.A. Inc. 


Maintenance and Overhaul of Naval Aircraft—Com- 
MANDER F. W. Pennoyer, U. S. Naval Air Station 


2:00 P.M. 


Some Problems in Testing Planes for Airline Operation 
—M. G. Bearp, Test Pilot, American Airlines 


Maintenance Problems of Trans-Oceanic Flying Boats— 
C. H. ScuitpHaver, Operation Manager, Pacific 
Division, Pan American Airways 


8:00 P.M. Factory and Equipment 


Chairman: E. J. Rivers, 
General Superintendent, Airplane Development Corp. 
Tooling a Medium Sized Airplane Factory—R. A. Von 
Hake, Factory Superintendent, Lockheed Aircraft 
Corp. 
Aircraft Spotwelding—Brucre Burns, Designing Engi- 
neer, Northrop Corp. 


Friday, October 16 
10:00 A.M. Engines 
Chairman: W. B. GoopMaNn, 


Field Engineer, West Coast, Wright Aeronautical Corp. 

Selection of Oils for High Output Aircraft Engines— 
A. L. Bratt, Research Engineer, Wright Aeronauti- 
cal Corp. 

Aircraft Engine Installation Vibration Problems—Joun 
Tyter, Lycoming Mfg. Co. 

Radial Aircraft Engine Production—J. Carttron Warp, 
Jr., Assistant General Manager, Pratt & Whitney 
Aircraft Corp. 


2:00 P.M. Aircraft Materials and Processes 
Chairman: L. H. Stewarp, Bureau of Air Commerce 


Designing for the Use of Aluminum Alloy Forgings and 
Extrusions in Aircraft Production—Howarp Hovcu- 
ton, Chief Draftsman, Douglas Aircraft Co. 


X-Ray and Gamma Rays—Their Industrial Application 
—T. A. Triprett, Triplett & Barton 


Large Scale Production Economies from Small Produc- 


tion Tools—Gerorce H. Pruppen, Lockheed Air- 
craft Corp. 


8:00 P.M. 


Government Design Requirements 
Chairman: C. E. Stryker, 
Chief Engineer, Curtiss-Wright Technical Institute 


Factory Facilities and Federal Regulations—Ricnarp C. 
Gaz.ry, Chief Engineer, Manufacturing Inspection 
Service, Bureau of Air Commerce 


Saturday, October 17 
10:00 A.M. Inspection Trip 
Trip to California Institute of Technology 
2:00 P.M. Production Design 
Chairman: Hatt L. Hissarp, 
Vice-President and Chief Engineer, Lockheed Aircraft Corp. 
Design and Construction of Large Aircraft—R. J. Min- 
SHALL, JoHN K. Bart and F. P. Laupan, Boeing 
Airplane Co. 
Designing to Please the Traveler—A. E. Raymonp, 


Vice-President in Charge of Engineering, Douglas 
Aircraft Co. 


7:00 P.M. Banquet and Grand Ball 
Toastmaster: Wiit1aMm B. Stout, 
President, Stout Engineering Laboratories, Past-Presi- 
dent, Society of Automotive Engineers 
Three Airline Hostesses will speak on “My Most In- 
teresting Experience as Airline Hostess” 


Presentation of the Wright Brothers Medal to William 
Littlewood, Chief Engineer, American Airlines 


October, 1936 














About SAE Members: 








Dr. F. A. Moss, Dr. H. C. Dickinson 


and R. W. Brown have just received a patent 
on the “wabblemeter”, a device for testing the 
nerves of motorists who have driven or drunk 
too much. The development of this device 
grew out of the work of the SAE Riding Com- 
fort Research Committee. 


Norton L. Dods and George O. Pooley 
have established the firm of Dods-Pooley As- 
sociates, engineering consultants, Baltimore, Md. 
Mr. Dods was previously executive secretary of 
Automotive Trades Alliance, Baltimore, and 
Mr. Pooley was engineer with the Chesapeake 
& Potomac Telephone Co. in the same city. 


The fields of the new firm include motor equip- 
insurance 


ment operation and maintenance, 





ia 


Norton L. Dods George O. Pooley 
Now “Dods-Pooley Associates” 


surveys, sales promotion, public relations, air 
conditioning, reorganization and management 
and safety engineering. 


Paul G. Hoffman, president, Studebaker 
Corp., has been elected a governor of the 
International Association of Sales Executives. 


F. A. Bower, who retired last spring as 
chief engineer, Buick Motor Co., after long 
service, sailed with Mrs. Bower from New York 
on a European trip early last month. Mr. 
Bower will spend some time at Adam Opel, 
A. G. and Vauxhall Motors, Ltd., General 
Motors’ factories in Germany and England. 


Leonard V. Newton was recently elected 
vice-president of the Market Street Railway Co., 
San Francisco, Calif., a part of the Byllesby 





Leonard V. Newton 
Transferred and Promoted 


Engineering and Management Corp. system. Mr. 


Newton, who was SAE vice-president represent- 
ing Transportation and Maintenance Engineer- 
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ing in 1934-1935, was transferred from the 
Chicago office of the Byllesby corporation where 
he was automotive engineer. 


James D. Mooney, president, General 
Motors Export Co., New York, sailed on Sept. 
I2 to attend the automobile shows in Paris, 
France, and London, England. 


Donald W. Campbell is in the depart- 
ment of Research, Socony-Vacuum Oil Co., 
Inc., Paulsboro, N. J. He was previously test 
engineer, International Harvester Co., Chicago. 


Major M. V. Brunson, Quartermaster 
Corps, U. S. Army, has been assigned to take a 
course of instruction in highway transport at 
the University of Michigan. He recently com- 
pleted a special course in electric refrigeration 
and air conditioning at the Coyne Electrical 
School, Chicago. 


Charles W. Almstead, formerly man- 
ager, San Francisco Branch, Columbia Axle 
Co., is now in the sales department of Herbert 
E. Woodward, Inc., Ford Dealer, Beverly Hills, 
Calif. 


William L. Aiken, formerly with the 
Autocar Co., Ardmore, Pa., as sales promotion 
engineer, is now affliated with the General 
American Transportation Co. He will be lo- 
cated at Gary, Ind. 


Robert W. Wilson, who recently resigned 
as vice-president and member of the board of 
Milwaukee, is af- 


the Perfex Radiator Co., 


Robert W. Wilson 


Directs Sales and 
Engineering 





filiated with the McCord Radiator & Manu- 
facturing Co. He is in charge of sales and 
engineering of the industrial radiator division 
at Plymouth, Ind. 


Laurence K. Jenkins is now with the 
Clydesdale Motor Truck Co., Clyde, Ohio. 


Arthur B. Domonoske, professor of me- 
chanical engineering, Stanford University, is co- 
author with Volney C. Finch, also professor of 
mechanical engineering at Stanford, of the re- 
cently published textbook, Aircraft Engines - 
Theory, Analysis, Design, and Operation. The 
publisher is John Wiley & Sons, Inc., New 
York. 


]. J. Hilt, who has been associated with 
the Young Radiator Co. since its inception, 
has been appointed vice-president in charge of 
sales, contract division of that company. 


c. Raymond Kramer, formerly in the 
engineering department of the Chance Vought 
Corp., East Hartford, Conn., has joined the 
engineering department of Seversky Aircraft 
Corp., Farmingdale, L. I., N. Y. 
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Stanley S. LaSha is aeronautical engineer 
with the Crusader Aircraft Corp., Glendale, 
Calif. He was formerly chief engineer, Wedell- 
Williams Air Service Corp., Patterson, La. 


F. G. Woollard has resigned his appoint- 
ment as managing director of Rudge-Whit- 
worth Ltd., Coventry, England, to take up 
an appointment as technical director of the 
Birmingham Aluminum Casting Co. Ltd., 
Birmingham, England, which also includes a 
directorship of the Midland Motor Cylinder Co. 
Ltd., of the same address. 


Robert E. Wilkin has resigned as manage: 


of the technical department, Standard Oil Co. 


of Indiana, and has accepted a position with 


Robert E. Wilkin 


Heads Chemical 
Sales 





the Hooker Electrochemical Co., 


New York, 
N. Y., to take charge of sales of their fine 
chemicals department. 


G. A. Gemmer, tormer chief engineer, 
Day-Elder Truck Co., Irvington, N. J., is man- 
ager of the conversion department, The Wayne 


Works, Richmond, Ind. 


Gilbert G. Emerson, who was airplane 
engineer, Wright Aeronautical Corp., Paterson, 
N. J., has been made field engineer of that 
company, permanently stationed at Wright 
Field, Dayton, Ohio. 


r. = Biggar is engineer with the General 
Motors Truck Co., Pontiac, Mich. He was for- 
merly consulting engineer, Toronto, Canada. 


Dr. Zay Jeffries, consulting metallurgist, 
Aluminum Co. of America, will present a 
paper, “Physics in the Metal Industry”, at the 
joint meeting of the Founder Societies of the 
American Institute of Physics, New York, Oct. 
29-31. 

Harley W. Drake has been made super- 
intendent of automotive equipment of the Pa- 
cific Highway Transport, operating fast motor 
freight lines in Oregon and Washington. He 
will have offices in Tacoma and Seattle, Wash. 


Harley W. 
Drake 


To Motor 
Freight Line 





Mr. Drake was previously affiliated with the 
A. F. Blangy Motor Co. as service engineer. He 
is vice-president of the SAE representing Trans- 
portation and Maintenance Engineering. 


O. P. Liebreich, former power brake engi- 
neer, Smith & Gregory of New York, Inc., is 
now sales engineer for the Rockwell Products 
Co., Hartford, Conn. 

















Z. Wickenden, assistant manager, 
development and research, International Nickel 
Co., New York, has been appointed chairman 
of the American Society of Mechanical Engi- 
neers’. committee which is arranging a sympo- 
sium on Corrosion Resistant Metals which will 
be held as part of the A.S.M.E. Annual Meet- 
ing in New York, Nov. 30 to Dec. 4. 


Byron oe Foy, vice-president of the 
Chrysler Corp., and president of the De Soto 
Motor Corp., returned from Europe on Sept. 11. 
He reported that the demand for American 
cars abroad is more pronounced than 
ever. 


now 


Walter S. Peper has been appointed east- 
ern fleet sales the Packard 
Motor Car headquarters in New 


representative of 
Co., with 


Walter S. Peper 


New Connection 





York. 
sales engineer, Gulf Refining Co. Mr. Peper 
was chairman of the Metropolitan Section in 
1934. 


He was previously district automotive 


SAE Members’ Sayings 
of the Month 


@ “The mechanic who tells you that he 
has worked on cars for 20 years and can 
shoot the trouble on anything on wheels 
is just a liar.”—-L. W. Martin. 


@ “There is every evidence that the auto- 
motive industry is thinking of its workers 
in terms of human _ betterment.’”—Alvan 
Macauley (at Annual Meeting, Automobile 
Manufacturers Assoctation). 


@ “Changes in style of and demand for 
products, together with other rapidly 
changing conditions, invariably require a 
review of production problems with a 
view to increasing efficiency and reducing 
manufacturing overhead expenses.”—G. M. 
Williams. 


® “Our highway program is far behind 
the program of the automotive industry.” 
—C. L. McCuen. 


@ “What is wrong with commercial avi- 
ation? I have always maintained there is 
nothing—it is merely the people in it 
who are continually hindering its develop- 
ment and expansion.”—Walter Beech. 


® “European roads have improved tre- 
mendously but the people cannot enjoy 
them because ownership of automobiles 
is limited to the wealthier people and 
gasoline and other fuels are taxed to such 
an extent that motorists cannot afford to 
drive for pleasure.”—Charles B. Bohn 
(Upon his recent return from abroad). 











_,.. At Home and Abroad 








G. A. Sprague is affiliated with the Pack- 
ard Motor Car Co., Detroit, Mich., as produc- 
tion engineer. 

C. Herbert Baxley has joined the Socony- 
New York, as 


Vacuum Oil Co., Inc., staff 


C. Herbert 
Baxley 


Changes 
Companies 


engineer. Mr. Baxley, who is vice-chairman of 
the Metropolitan Section, was formerly staff 
engineer with the Sinclair Refining Co. 





Robert V. L. Boname, French aeronau- 
tical engineer, specialist in aerodynamics, Paris, 
France, is visiting the United States. He will be 
interested in interviewing anyone anxious to 
introduce any new specialty or device to the 
French automotive industry. M. Boname is 
planning to attend the SAE National Aircraft 
Production Meeting in Los Angeles. Mail can 
be addressed to him at the Barbizon-Plaza 
Hotel, New York. 


]. A. Doyle has resigned his position of 
chief motor analyst, Pure Oil Co., Chicago, to 
become junior traffic engineer for the Chicago 
Park District. The Park District, which handles 
65 per cent of all major traffic in Chicago 
through the various parkways, boulevards and 
drives, operates 18 vehicle inspection lanes 
capable of inspecting more than one million 
cars a year. 

(Continued on page 34) 





Carl C. Hinkley 


Carl C. Hinkley, a member of the SAE 
since 1910, a founder of the Detroit Section, 
and one of the outstanding Diesel engineers in 
this country, died on Aug. 23 at the Henry 
Ford Hospital, Detroit, after an illness of three 
months. At the time of his death he was 
executive engineer of the Buda Co., Harvey, 
Il. 

Born in Lima, Ohio, 53 years ago, Mr. Hin- 
kley was educated at the Case School of Ap- 
plied Science and began his career in the auto- 
motive industry when he joined the Peerless 
Motor Car Co. in 1903. Later he was with 
F. B. Stearns and in 1906 he joined the Olds 
Motor Works, where he was at first assistant 
engineer and then chief engineer. He left 
Olds to help organize the Owen Motor Car 
Co. and from there he went to the Chalmers 
Motor Car Co. as vice-president and chief en- 
gineer. In 1914 he organized the Hinkley 
Motors Corp., which during the World War 
built motors for the Government. When this 
company was liquidated in 1926 Mr. Hinkley 
went to the Buda company, taking charge of 
its engineering department and specializing in 
the development of Diesel Motors. 

Mr. Hinkley is survived by his wife, 
children and three step-children. 


Charles Ward Hall 


Charles Ward Hall, president of the Alumi- 
num Aircraft Corp., Bristol, Pa., was instantly 
killed when the experimental plane which he 
was flying crashed near Hopewell, N. J., 
Aug. 21. Mr. Hall, a designer of flying boats 
and airplanes since 1916, became a member 
of the Society in 1926. He presented several 
papers before the Society and was a member 
of the Aircraft Activity Committee in 1933. 

Mr. Hall was born in New York in 1874 
and attended Cornell University, receiving his 
M. E. degree in 1895. He was engaged in 
general construction work for a number of 
years, having had charge of design and con- 
struction of more than 300 bridges, buildings, 
and other structures. In 1916 he began devot- 
ing his time to aircraft design and construc- 
tion. He developed a system of metal con- 
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struction for aircraft resulting in a marked re- 
duction in weight. He constructed and entered 
a plane for the Guggenheim safe airplane com- 
petition in 1929. Later he built a large patrol 
boat (PH-1) for the United States Navy. Of 
this twin-engined type nine were delivered. He 
later designed the XP2H-1, a patrol bombing 
flying boat of 112 ft. wing span, one of the 
largest Naval aircraft. 

Mr. Hall is survived by his wife, a daughter 
and three sons. 


Hervy B. Shoemaker 


Hervy B. Shoemaker, engineer, gear axle 
and transmission plants, Chevrolet Motor Co., 
died early last month. Mr. Shoemaker, who 
became a member of the SAE in 1920, had 
been affiliated with the Chevrolet Motor Co. 
since 1923. Prior to that he was chief engi- 
neer of the Central Products Co. and the 
Central Axle Co. for four years. During 1917 
and 1918 Mr. Shoemaker was employed by 
the American Car and Foundry Co., designing 
shell forging equipment for the Government. 

He was born at Falmouth, Ky., in 1889 and 
was educated in schools of that state. He re- 
ceived his B.M.E. degree from the University 
of Kentucky in 1912. 


Ivan Ornberg 


Ivan Ornberg, who was connected with A. 
B. Volvo, motor-vehicle manufacturers, Gothen- 
burg, Sweden, died in August. Born in Upsala, 
Sweden, in 1881, and receiving his MLE. 
from the University of Technologi, 
Stockholm, in 1907, Mr. Ornberg came to this 
country in 1909, joining the Maxwell-Briscoe 
Motor Co. at that time. He went with the 
E. R. Thomas Motor Car Co. later that year 
and the following year joined the General 
Motors Truck Co., where he was chief drafts- 
man and assistant mechanical engineer. In 
1913 and 1914 he was chief draftsman, Mc- 
Cord Manufacturing Co. The next year he 
joined the Hupp Motor Co., with which he 
was affiliated until 1932 as assistant engineer. 
After leaving Hupp he returned to Sweden 
with A. B. Volvo, of Gothenburg. Mr. Orn- 
berg became a member of the SAE in 1913. 


degree 
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The Precision of Knock Rating 


By Donald B. Brooks 





HE antiknock qualities of gasoline can 

be ascertained within relatively small 
probable octane unit errors, if suitable pre- 
cautions are observed in application of the 
test methods developed by the Cooperative 
Fuel Research group in which $.A.E. mem- 
bers have played an important part since its 
formation in 1921. 


This is one of the main conclusions devel- 
oped by the accompanying analysis based 
on comparison of results obtained in labo- 
ratories using C.F.R. test procedure and 
those obtained in actual car operation at 
Uniontown under supervision of a C.F.R. 
group. 


Mr. Brooks analyzed 2180 tests on 99 
fuels. For 1882 tests made under the stand- 
ard procedure, the probable error for the 
average of these fuels was 0.465 octane 
unit. The precision of rating was very 
nearly the same for straight-run gasolines, 
for blends of straight-run and cracked and 
for leaded fuels of any base. The experi- 
mental error was distinctly larger for non- 
leaded cracked gasolines, and was still 
greater for benzol blends. 





T its Nov. 1, 1934 meeting, the Cooperative Fuel 
Research Steering Committee decided that as a result 
of cooperative ratings of the Uniontown and the 

Cooperative Exchange samples sufficient data were available 
to warrant an analysis with the object of determining the 
normal experimental error and the factors affecting the pre- 
cision of rating. This analysis included the “first” and the 
“E” series of Uniontown (1934) fuels, and the first 42 
Cooperative Exchange fuels. The National Bureau of Stan- 
dards was requested to make the analysis on the available 
data. Subsequently the Detonation Subcommittee requested 
the Bureau to extend the analysis first through R-63 and 
later through R-67. The final report covering this material 
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was presented to the Detonation Subcommittee on May 4, 
1936. The information from this extensive statistical analysis 
is presented herewith. 

The data reported by the majority of the laboratories com- 
prising the Cooperative Group included octane number, com- 
pression ratio, air temperature, pressure, and humidity, and 
the number of hours during which the engine had been 
accumulating carbon. In making the analysis an additional 
derived variable, dry-air pressure, was included, as it had 
been found to be the determining factor in other phases of 
engine performance. 


Results in Brief 


This analysis is based on 2180 tests on 99 fuels. For 1882 
tests made under the standard procedure, the probable error 
for the average of these fuels is 0.465 octane unit. The 
precision of rating is very nearly the same for straight-run 
gasolines, for blends of straight-run and cracked, and for 
leaded fuels of any base. The experimental error is dis- 
tinctly larger for non-leaded cracked gasolines, and is still 
greater for benzol blends. Over the range of commercial 
fuels, the error of rating decreases with increasing octane 
number, being 0.5 unit at 55 octane number, and 0.4 unit 
at 75 octane number. From a consideration of the data, it 
appears that a probable error of 1% octane unit is attainable 
with present equipment,, if suitable precautions are observed. 

Within the ranges (Table 1) covered by the tests analyzed, 
the result of a knock rating is not affected materially by 
ambient air temperature or barometric pressure or dry-air 
pressure. The octane number obtained in a rating varies 
in some cases with humidity. The knock rating of sensi- 
tive fuels decreases as engine carbon increases. Variations 
in the knock intensity used in testing contribute materially 
to the error of rating. From this analysis the indications 
are that the precision of knock ratings might be improved 
by the use of conditioned air, and limitation of the period 





Table 1—Extreme Ranges Covered in Tests 








Lowest Highest 
Octane Number of Fuel 49.1 87.4 
Error of Rating, octane units —3.6* +2.9 
Hours run since carbon scraped 0 304 
Air Temperature, deg. fahr. 60 110 
Barometric Pressure, in. hg. 23 .33 31.00 
Humidity, in. hg. 0.07 1.37 
Dry-Air Pressure, in. hg. 22 .92 30.50 

* Excluding research ratings under non-standard procedure. 
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THE PRECISION OF KNOCK RATING 





Table 2—Errors of Rating 








Uniontown Fuels R—Fuels 
“1st”’ Series “E” Series 
Labora- Prob- Con- Prob- Con- Prob- Con- 
tory able stant able stant able stant 
No. Error Error Error Error Error Error 
1 41 + .47* yf) — .92* .o7 + .03 
2 .64 — .12 .36 + .43* 42 + .08 
3 23200 ©=60— +12 34 —.21 49 +.16 
4 .43 —.39* 51 —.42 320 8 =+.05 
5 .o4 + .21 .26 —.14 .55 + .41* 
6 48 — .49* 45 — .27 .39 + .10 
7 .58 + .04 18 — .33 .46 — .26* 
8 .99 — .49 08 +.12 .46 .00 
9 74 —.26 52 +.54 28 —.06 
10 47 +.38 a.06UCU«<“ CS Al + .16 
ll RY — .21 47 +.19 .o9 — .06 
12 .58 + .47* ood —.18 .52 — .05 
13 i + .73* oot + .45* .42 + .04 
14 .o03 + .38* wd — .24 48 .00 
15 oo — .20 .20 + .03 .75 — .50* 
16 45 —.37 .22 +.08 58 +.38 
17 47 — .56* .29 — .09 .56 — .13 
18 44 —.26 48 —.40 46 —.16 
19 ae sad .30 +.13 oF — .05 
20 ih neee .63 — .59 
* Size of constant error clearly indicates it is not the result of ac- 


cumulation of accidental errors. 





between engine overhauls to 50 hr., at least when testing 
sensitive fuels. 


Errors of Rating 


The average errors of rating by the standard test procedure 
are given by laboratories in Table 2, for each of the three 
series of fuels. Each laboratory is represented by a different 
number in each of the three series of fuels. 

The first column under each fuel series gives the probable 
error of rating for each laboratory. This is derived from 
the original data by means of the formula: 


a 
r=0.67449 "> 
n—-1 
where 


r =probable error 


v = difference between the laboratory’s value 
and the mean value (for each fuel) 


n=number of values of v 


The second column under each fuel series gives the con- 
stant error for each laboratory. This is the mean amount 
by which their tests differ from the average value found by 
all participating laboratories. For example, a laboratory 
having a constant error of —o.5 octane unit is one which in 
general rates fuels 4% unit below the average figure. A 
constant error of a few hundredths of a unit may result from 
the random accumulation of accidental errors. It is possible 
to determine by statistical tests whether any given constant 
error is likely to have resulted in this way. The values marked 
with an asterisk in Table 2 are definitely too large to have 
been accidental, and must represent some fault in engine or 
iN operating conditions. 


The average probable error for 1882 tests on 95 fuels of 
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the Uniontown and Cooperative Exchange series is 0.465 
octane unit. Of these 1882 tests, 86.9 per cent show deviations 
from average of less than one unit, 11.9 per cent between 
1.0 and 1.9 units, 1.1 per cent between 2.0 and 2.9 units and 
0.1 per cent over 2.9 units. The average experimental error 
of knock rating appears to have decreased in the past two 
years, the error for the first series of Uniontown fuels (1934) 
being 0.54 octane unit, while that for the entire series of 
R-fuels is less than 0.46 unit. 

When the probable errors of rating all fuels are compared, 
it is found that there is a slight decrease in error with increase 
in octane number of the fuel. For a fuel of 55 octane number 
the error averages 0.5 octane unit, while for one of 75 octane 
number it is only 0.4 unit. Thus, within the range of com- 
mercial motor fuels, the precision of knock rating increases 
with increase in octane number. 


There has long been a question as to whether fuels of 
different types, e.g., straight-run and cracked gasolines, are 
rated with equal precision. This is answered by analyzing 
the probable errors of rating with respect to fuel type. In 
Table 3 the third column gives the actual experimental error 
found for the fuels of each type, while the fourth column 
gives the error to be expected on the basis of the average 
octane number of each group. The last column gives the per- 
centage of normal, or “expected” error for the fuel types. It 
is seen that of the five principal types of fuels only the 
100 per cent cracked differs materially from the “expected” 
or average value, this type showing distinctly larger error 
than the others. The two benzol blends show 14 times 
normal error. A single sample of kerosene, not included in 
the table, showed twice normal error. Of twenty ratings on 
this kerosene, only six were within 1 octane unit of the aver- 
age. One possible reason for such wide variation on this fuel 
is the extreme flatness of its distillation curve. 

The two reference fuel blends tested “blind” as R-fuels 
showed materially lower error than average. Inasmuch as 
these fuels rated “against themselves”, i.e., against reference 
blends of nearly the same composition, many of the usual 
sources of error were inoperative. Hence failure to obtain 
standard intensity of knock, faulty engine condition, atmos- 
pheric conditions, etc., cannot influence the result. Only 
errors of technique, such as failure to obtain and maintain 
correct carburetor and bouncing-pin adjustment, failure to 
maintain steady operating conditions, etc., can be sources 
of error. 


If these two ratings be taken as representative, calculation 





Table 3—Relation of Experimental Error to Fuel Type 





Experimental! Error, 





Octane Units 
Per Cent 
No. of of 

Type of Fuel Fuels Actual Normal* Normal 
Straight-run (+ lead) 12 .444 465 95 
Aviation (+ lead) 6 .408 .401 102 
Straight-run plus cracked 10 451 452 100 

Straight-run plus cracked 

and lead 16 .405 .436 93 
100 per cent cracked 12 .517 .439 118 
Benzol blends 2 .628 .398 158 
Reference fuels 2 .322 .418 77 





* Based on the average octane number of the fuels of each type. 
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shows that perfect technique, with no improvement in engine 
condition or other factors, would reduce the average experi- 
mental error to about % octane unit. That such precision 
is attainable is attested by the fact that 144 ratings by the 
best two laboratories show a probable error of 0.287 octane 
unit. 


Factors Causing Error in Rating 


It has just been shown that with perfect technique the 
present experimental error would be reduced to about % 
octane unit. This remaining error arises from non-uniform 
atmospheric, engine, and operating conditions. Some infor- 
mation on the effect of these factors has been obtained in 
this analysis. This information, being derived by statistical 
methods, is necessarily of a general, rather than of a specific 
nature, and is presented with this limitation in mind. 

The atmospheric conditions likely to affect the result of 
a knock rating are air temperature, humidity, and either 
barometric or dry-air pressure. Dry-air pressure is total 
(barometric) pressure minus pressure of water vapor, or 
humidity. 

From a study of 1882 tests by laboratories whose elevations 
above sea-level are less than 2000 ft., it appears that the 
variation of air pressure within these limits does not affect 
the apparent octane numbers of fuels. The data obtained 
by laboratories at above 2000 ft. elevation are not sufficient 
to justify drawing conclusions with respect to a greater range 
of pressure. 

The majority of fuels are not materially affected by a 
change in pressure of water vapor of 1 in. hg., which is 
about the absolute maximum range of humidity for stations 
in the United States. 
affected to the extent of two octane units, and one in seven 
is affected by as much as one octane unit, by this range of 
humidity. The proportion of 100 per cent cracked fuels 
materially affected by humidity is about twice as great as that 
for other types of fuels. 

Air temperature apparently has almost no effect on the 
result of a knock rating. Certainly not one fuel in thirty 
is materially affected by normal changes in laboratory air 
temperature. Such apparent connection as is evidenced in 
the data available is explainable as resulting from the varia- 
tion in humidity normally associated with changes in tem- 
perature. 

In discussing the various engine and operating conditions 
which affect the knock rating of fuels, knock intensity should 
certainly be considered. Unfortunately, no satisfactory means 
are thus far available for the quantitative estimation of knock 
intensity, hence its effect cannot be evaluated directly in 
an analysis such as this, from test data under normal con- 
ditions of operation. Certain tests, run by the Cooperative 
Exchange Group, under non-standard intensities of knock, 
show that the four fuels tested varied on the average about 
0.3 octane unit for a change of intensity of knock correspond- 
ing to a change in compression ratio of 0.2. The results 





Table 4—Change in Octane Number for Carbon Accumula- 
tion of 100 Hr. Operation 





Type of Fuel Average Greatest 
Straight-run (plus lead) + .05 4+2.0 — .8& 
Straight-run plus cracked — 3 + .1 -—1.2 
Straight-run, cracked, and lead  — .8 +1.1 -—1.2 
100 per cent cracked —1.2 + 1 —2.6 
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However, about one fuel in ten is’ 


are in good agreement for both bouncing-pins, standard 
and experimental, which were used in the tests. It may be 
said parenthetically that a change of compression ratio of 
one unit is required to alter knock intensity from barely 
audible to the present standard for testing. Thus a fair 
percentage of fuels may be expected to vary 2 octane units 
in knock rating for a change from incipient knock to stan- 
dard knock. 

The only other engine variable covered in this analysis 
is engine carbon. Different types of fuels were found to 
respond to carbon accumulation to a very different extent. 
Table 4 summarizes the data. The increased response to 
carbon going from straight-run to 100 per cent cracked gaso 
line is clearly demonstrated. Experimental probable error, 
which varies from 0.2 to 0.7 unit for individual values, is 
sufficient to account for the positive values for cracked and 
blended fuels. That is, except for experimental error, it 
is very probable that all fuels containing cracked gasoline 
would have shown lower octane number with increase of 
engine carbon. One fifth of the 100 per cent cracked fuels 
showed a variation as high as 2 octane units for the change 
of carbon accumulation caused by 100 hr. operation of the 
engine. 


Résumé: Application of Results 


It has been shown that the results of knock tests are 
not appreciably affected by normal variations in atmospheric 
conditions, with the exception of water vapor. Seasonal 
changes in the latter may affect the rating of one fuel in 
ten by one or two octane units. 

It has been shown that engine carbon affects the rating 
of sensitive fuels to some extent, the accumulation of roo hr. 
operation altering their rating by 0.3 octane unit on the aver- 
age, and by 2 units for very sensitive fuels. 

It has been shown that the intensity of detonation used 
has a material effect on the knock rating obtained, for 
representative fuels. 

The effect of these factors on knock rating could be sub 
stantially eliminated by 


(1) Controlling humidity of air supplied to engine. 


(2) Limiting the period between overhauls to 50 hr., at least 


when testing sensitive fuels. 


(3) Establishing a dependable standard of knock intensity. 


With respect to (1), above, it is believed that controlling 
the humidity of the air supplied to test rooms has certain 
advantages over conditioning only the air supplied to the 
engine. Whatever the method of control that is employed 
should be automatic rather than manual, and should control 
the humidity within definite limits to be determined by the 
Detonation Subcommittee. 

Use of the 50-hr. period between overhauls fits in well 
with weekly overhauls, as a few hours operation after clean- 
ing is required to stabilize the engine. If future develop- 
ments result in lower carbon formation, the period can be 
extended. 

The Detonation Subcommittee is actively engaged in work 
intended to establish a better standard of knock intensity. 
While final results are not yet available, it is believed that 
a more satisfactory standard will be established and promul- 
gated at an early date. 

It is a pleasure to acknowledge with thanks the material 
assistance given in computing and verifying the results of 
this analysis by other members and research associates of 
the National Bureau of Standards, in particular Mrs. R. B. 
Cleaton, Miss M. L. Leidig, and Mr. N. R. White. 
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Power Output of Many 
Engines Below Capacity 


@ So. California 

“Although the 1936 engine is capable of 
producing nearly double the horsepower of 
the 1926 engine, the majority of modern en- 
gines are missing their maximum capacity by 
a margin of 15 per cent or more.” This state- 
ment, made by Al G. Wilson, Wilson-Kesemann 
Engineering Co., at the opening meeting of 
the Southern California Section, Glendale 
Masonic Temple, Glendale, Sept. 11, empha- 
sized the importance of “Tune-Up”—the sub- 
ject of the meeting. 

Speaking with Mr. Wilson was Francis S. 
Weaver, Pacific Coast representative, Allen 
Electric & Equipment Co., who talked on 
“Periodic Tune-Up of Modern Engines as a 
Factor of Operating Cost’. Stressing the im- 
portance of systematic motor tune-up at pe- 
riods not to exceed 7000 miles, preferably at 
5000 miles, Mr. Weaver explained that motor 
tuning is no longer a matter of guesswork. He 
showed that the settings of compression, igni- 
tion, timing and carburetion can be made 
with micrometric accuracy by use of the 
motor tuner or analyzer, the ‘“Syncrograph” 
or distributor test fixture, and the exhaust- 
gas or combustion analyzer. 

He stressed the importance of ascertaining 
the type of fuel used and tuning the motor to 
fit that particular fuel. If this is not done, he 
added, poor performance, poor mileage, and 
detonation will result. 

Mr. Wilson’s subject was “The Value of 
the Chassis Dynamometer in Tune-Up Work”. 
He explained that the operation of engines 
with different fuels and lubricants, under vary- 
ing altitudes and climatic conditions, causes 
many to fall short of their maximum output. 
These different conditions make various ad- 
justments necessary to secure fuel power out- 
put, he added. 

Mr. Wilson maintained that ignition timing 
is far more important than carburetion in 
working for power and performance. The 
chassis dynamometer has been constructed so 
that final timing can be done on the service 
floor, he said, adding that it also provides an 
instrument which permits the air-fuel ratio 
analyzer to develop its full utility. The chassis 
dynamometer adds greatly to the value of 
other tune-up equipment, Mr. Wilson con- 
cluded. . 

More than 100 members and guests at- 
tended the dinner which preceded the meeting 
and some 35 came in later for the two papers 
and the discussion which followed. The tech- 
nical program was arranged by Wallace Lin- 
ville, chairman of the Automotive Service Ac- 
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tivity of the Section. Section Chairman L. J. 
Grunder presided. 


Teetor Visits Dayton 
And Canadian Sections 


The automotive industry is still youthful in 
spirit, but for it to keep young requires more 
foresight and deliberate planning than has been 
the case in the past, according to SAE Presi- 
dent Ralph R. Teetor and General Manager 
John A. C. Warner in a jointly prepared paper 
read by Mr. Warner at the opening 1936-1937 
meetings of the Dayton and Canadian Sections, 
Sept. 21 and 23, respectively. 

Warning of conditions leading to aging of 
an industry, they said that as long as the 
automotive industry is willing to fight for 
self-regulated freedom, and sacrifice to protect 
it, the industry can remain young. The paper 
continued telling how the automotive industry 
is conquering the world. It showed how the 
industry has changed the ways of humanity 
since “‘get-a-horse” days, and how, by remain- 
ing young, it will conquer future problems. 


Seek Standard Hitch 
For Tourist Trailer 


With the use of tourist trailers increasing 
daily, the SAE Standards Committee is now 
working on the development of a_ suitable 
standard for the coupling by which the trailer 
is attached to the automobile. Trailers are apt 
to be drawn by any make of car, and the 
consensus is that the opportune time has ar- 
rived when a standard coupling design, which 
will permit interchangeability of trailer to 
trailer might bring real economic benefits. 


Reveals Findings of 
State Highway Study 


@ Oregon 

With all hands enthusiastic over the outlook 
for a big season the Oregon Section launched 
its 1936-1937 fiscal year with a monthly dinner 
meeting Friday evening, Sept. 11. 

W. H. Paul, professor at Oregon State Col- 
lege, who spent the summer months studying 
“Fuel Requirements of Automotive Vehicles” 
for the Oregon Highway Engineers, talked on 
that subject. He said that experiments made 
to determine the effects of curvatures, grades 
and surfaces on fuel consumed by trucks and 
Passenger cars prove that it is economically 
unsound to rebuild ordinary highways for pas- 
senger car trafic. Lowering grades from 6 
per cent to 4 per cent would save motorists 

(Continued on page 31) 


26 











Field Editors 
Baltimore 


Espy W. H. Williams 


Buffalo 
O. A. Hansen 


Canadian 
Warren B. Hastings 


Chicago 
Austin W. Stromberg 


Cleveland 
John Paul Weber 


Dayton 
No Appointment 


Detroit 
Frank J. Oliver 


Indiana 


Harlow Hyde 
Kansas City 
No Appointment 


Metropolitan 
Leslie Peat 


Milwaukee 


Max Hofmann 


New England 
J. T. Sullivan 


No. California 
A. V. Ladue 


Northwest 
R. J. Hutchinson 


Oregon 
Sid Hammond 


Philadel phia 


Henry Jennings 


Pittsburgh 
No Appointment 


St. Louis 
No Appointment 


So. California 
Lewis N. Singletary 


So. New England 
John G. Lee 


Syracuse 
No Appointment 


Washington 
R. E. Plimpton 




















Introducing 


1936-1937 Section Officers 


® Baltimore 

Chairman: William H. Beck, automotive and 
industrial engineer, Sherwood Bros. Inc.; vice- 
chairman: Edward W. Jahn, superintendent, 
Transportation Department, Consolidated Gas 
Electric Light & Power Co.; treasurer: Robert 
C. Hall, engineering aide, Baltimore Transit 
Co., Carroll Park Shops; secretary: Espy W. 
H. Williams, staff adjuster, General Exchange 
Insurance Corp. 


@ Buffalo 

Chairman: Carl W. Georgi, chief chemist, 
Enterprise Oil Co., Inc.; vice-chairman: R. P. 
Johnson, supervisor of distribution, Socony- 
Vacuum Oil Co., Inc.; secretary-treasurer: O. 


Arnold Hansen, automotive engineer, Linde 
Air Products Co. 
@ Canadian 

Chairman: Max M. Evans, assistant chief 


engineer, General Motors of Canada, Ltd.; vice- 
chairman: William E. McGraw, chief engineer, 
Chrysler Corp. of Canada, Ltd.; treasurer: 
Marcus L. Brown, Jr., factory manager, Seiber- 
ling Rubber Co. of Canada, Ltd.; secretary: 
Warren B. Hastings, editor and manager, 
Canadian Motorist. 


@ Chicago 

Chairman: Fred L. Faulkner, automotive en- 
gineer, manager, automotive department, 
Armour & Co.; vice-chairman: Harry F. Bryan, 
carburetor engineer, International Harvester 
Co.; treasurer: D. Edwin Gamble, vice-presi- 
dent, general manager, Borg & Beck Co.; sec- 
retary: Harry O. Mathews, superintendent mo- 
tor equipment, Illinois Bell Telephone Co. 


@ Cleveland 

Chairman: H. E. Simi, chief engineer, Twin 
Coach Co.; vice-chairman: B. Frank Jones, as- 
sistant chief engineer, Indiana Truck Division, 
White Motor Co.; vice-chairman: (Akron and 
Canton Districts) Robert M. Riblet, assistant 
chief engineer, Timken Roller Bearing Co.: 
treasurer: John E. Hacker, production manager, 
Winton Engine Manufacturing Co.; secretary: 
A. O. Willey, assistant professor, Case School of 
Applied Science. 


@ Dayton 

Chairman: Z. C. Bradford, 
gineer, Delco Products Corp.; vice-chairman: 
Clyde W. Mapes, designer, Delco Products 
Corp.; treasurer: E. S. Patch, vice-president, 
Moraine Products Division, General Motors 
Corp.; secretary, Mearick Funkhouser, engi- 
neering department, Delco Products Corp. 


mechanical en- 


@ Detroit 

Chairman: V. P. Rumely, division super- 
visor, Hudson Motor Car Co.; vice-chairman, 
representing Aeronautic Activity: Norman N. 
Tilley, chief engineer, Continental Aircraft En- 
gine Co.; vice-chairman, representing Body 


Activity: Frank §S. Spring, engineer, Hudson 
Motor Car Co.; vice-chairman, representing 
Junior Activity: J. J. Frey, engineering de- 
partment, Ethyl Gasoline Corp.; vice-chairman, 
representing Passenger-Car Activity: Floyd F. 
Kishline, chief engineer, Graham-Paige Motors 
Corp.; vice-chairman, representing Production 
Activity: John W. Brussel, factory manager, 
Federal Mogul Corp.; treasurer: Ferdinand W. 
Marschner, western sales manager, New De- 
parture Manufacturing Co.; secretary: R. N. 
Janeway, research engineer, Chrysler Corp. 


@ Indiana 

Chairman: Charles C. Merz, Merz Engineer- 
ing Co.; first vice-chairman: Clessie L. Cum- 
mins, president, Cummins Engine Co.; second 
vice-chairman: Robert M. .Critchfield, assistant 
chief engineer, Delco-Remy Corp.; third vice- 
chairman: William K. Creson, chief engineer, 
Ross Gear and Tool Co.; treasurer: Robert C. 
Wallace, assistant chief engineer, Marmon-Her- 
rington Co.; secretary: Harlow Hyde, Indian- 
apolis. 


@ Kansas City 

Chairman: Earl W. Pughe, plant manager, 
Chevrolet Motor Co.; vice-chairman: R. J. 
Collins, superintendent of transportation, Kansas 
City Power & Light Co.; secretary-treasurer: 
W. T. Lutey, body layout engineer, Fisher Body 
Corp. 


@ Metropolitan 

Chairman: T. C. Smith, engineer, American 
Telephone & Telegraph Co.; vice-chairman: 
C. H. Baxley, staff engineer, Socony-Vacuum Oil 
Co., Inc.; vice-chairman for Aeronautics: 
Charles Froesch, charge of service sales, North 
American Aviation, Inc.; vice-chairman for 
Transportation and Maintenance: Harold K. 
LaRowe, assistant purchasing agent, Dairymen’s 
League Cooperative Association, Inc.; treasurer: 
L. M. Porter, assistant professor machine de- 
sign, lecturer aircraft engines, New York Uni- 
versity; secretary: J. J. Powelson, assistant to 
coordinator, supervisor motor equipment, 
Standard Oil Co. of New Jersey. 

(Continued on page 30) 


SAE Exhibits at Safe Drivers’ Conference 
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When men and women selected as the safest drivers in each state met at the First 
National Safe Drivers’ Conference, sponsored by the C.1.T. Safety Foundation, 
Waldorf Astoria Hotel, New York, Aug. 31-Sept. 2, this exhibit emphasized to 
them the SAE’s contributions to motor vehicle safety. In a letter welcoming the 
safe drivers to the conference, shown at the left, SAE President Ralph R. Teetor 
said in part, “The safety of a motor vehicle is the result of sound engineering 
practice. The SAE contributes its experience, its research accomplishments, and 
its standardization work to this end.” 
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@ Milwaukee 

Chairman: A. W. Pope, Jr., research en- 
gineer, Waukesha Motor Co.; vice-chairman: 
George W. Curtis, district manager, Timken 
Roller Bearing Co.; treasurer: Walter F. Streh- 
low, tractor engineer, Allis Chalmers Manufac- 
turing Co.; secretary: John J. Hilt, sales man- 
ager, Young Radiator Co. 


@ New England 

Chairman: Myron S. Huckle, president, U. S. 
Diesel Corp., vice-chairman: John H. Waish, 
superintendent of equipment, Middlesex & 
Boston St. Railway Co.; treasurer: Albert 
Lodge, district manager, Goodrich Oil Products 
Co., Inc.; secretary: George A. Downey, assis- 
tant manager, George Lawrence, Inc. 


@ Northern California 

Chairman: Alfred G. Marshall, assistant 
superintendent, Shell Oil Co.; vice-chairman: 
Al. Harry LauFer, sales and service engineer, 
Julius Brunton & Sons Co.; vice-chairman for 
Aeronautics: Elliott G. Reid, professor of aero- 
dynamics, Stanford University; treasurer: Ulysses 
A. Patchett, assistant professor mechanical en- 
gineering, Stanford University; secretary: Wil- 
liam S. Crowell, insurance adjuster, San Fran- 
cisco. 


@ Northwest 

Chairman: George E. Bock, lubrication en- 
gineer, Automotive Engineering Co.; vice-chair- 
man: W. W. Churchill, superintendent of 
equipment, Washington Motorcoach System; 
treasurer: F. Vernon Bistrom, truck equipment 
engineer, Isaacson Iron Works; secretary, Mur- 
ray Aitken, draftsman, Kenworth Motor Truck 
Corp. 


@ Oregon 


Chairman: M. E. Vande Water, manager, 
Refining Industries, Inc.; vice-chairman: Ed. 
Dagner, manager, White Motor Co.; treasurer: 
Kenneth Mutch, service manager, Wentworth & 
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E. E. Wilson 
So. New England 





Myron S. Huckle 
New England 


Irwin, Inc.; secretary, J. Verne Savage, super- 
intendent of shops, City of Portland. 


@ Philadelphia 

Chairman: L. M. De Turk, experimental and 
development engineer, J. G. Brill Co.; vice- 
chairman: Don Blanchard, editor, Automobile 
Trade Journal; treasurer: M. E. Nuttila, super- 
intendent motor vehicles, Crew Levick Co.; 
secretary: D. D. Robertson, chief engineer, 
Wilkening Manufacturing Co. 


@ Pittsburgh 

Chairman: Stephen Johnson, Jr., chief en- 
gineer, Bendix Westinghouse Automotive Air 
Brake Co.; vice-chairman: Ralph Baggaley, Jr., 
superintendent of equipment, McCrady-Rodgers 
Co.; treasurer: R. M. Welker, automotive lubri- 
cation engineer, Gulf Refining Co.; secretary: 
Robert N. Austen, sales manager, Iron City 
Spring Co., Inc. 


@ St. Louis 
Chairman: T. B. Rendel, director, Motor 
Testing Laboratory, Shell Petroleum Corp.; 








H. E. Simi 


Cleveland 





vice-chairman: A. J. Mummert, secretary, chief 
engineer, McQuay-Norris Manufacturing Co.; 
treasurer: Dwight M. Gordon, experimental 
engineer, Carter Carburetor Corp.; secretary: 
R. J. Greenshields, junior engineer, Motor Test- 
ing Laboratory, Shell Petroleum Corp. 


@ Southern California 

Chairman: Lawrence J. Grunder, automotive 
engineer, Richfield Oil Co. of Calif.; vice-chair- 
man (Automotive): W. E. Powelson, master 
mechanic, Los Angeles County Fire Depart- 
ment; vice-chairman (Aeronautics): Carlton E. 
Stryker, chief engineer, Curtiss-Wright Tech- 
nical Institute of Aeronautics; treasurer: Fred 
C. Patton, assistant manager, Los Angeles Motor 
Coach Co.; secretary: Melvin N. Lefler, chief 
development engineer, Lundelius & Eccleston. 


@ Southern New England 

Chairman: E. E. Wilson, senior vice-presi- 
dent, United Aircraft Manufacturing Corp.; 
vice-chairman: Arthur T. Murray, president, 
United American Bosch Corp.; treasurer: T. C. 
Delaval-Crow, chief engineer, New Departure 
Manufacturing Co.; secretary: Chester R. Wells, 
chief engineer, Rockwell Products Co. 


@ Syracuse 

Chairman: Robert A. Currie, works manager, 
R. E. Dietz Co.; vice-chairman: A. C. Bryan, 
vice-president, general manager, Durston Gear 
Corp.; treasurer: W. G. Hawley, Syracuse; sec- 
retary: R. F. Russell, tool supervisor, equipment 
engineer, American LaFrance & Foamite Corp. 


@® Washington 


Chairman: Lieut. Col. Burton O. Lewis, 
Ordnance Dept., U. S. Army; vice-chairman: 
Paul B. Lum, branch manager, Autocar Sales 
& Service Co.; treasurer: Clarence S. Bruce, 
assistant mechanical engineer, National Bureau 
of Standards; secretary: William F. Beasley, 
automotive engineer, U. S. Army Ordnance 
Department. 
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only a negligible amount in fuel, he said, 
adding that it might in some cases, save truck 
operators enough to warrant the cost of re- 
construction. 

Stating that tests made by his company 
show that a streamlined bus might save as 
much as $200 a year in fuel costs over the 
ordinary type, Rowland Rose, chief engineer, 
Wentworth and Irwin Co., read his paper on 
“Scientific Design and Construction of Com- 
mercial Bodies’. He said that the use of 
aluminum and other light metals, along with 
the elimination of the chassis frame now makes 
it possible to save as much as 2500 Ib. in 
building a 15,000 lb. bus. 

As an experiment the attendance at this 
meeting was limited to members and a few 
special guests. The meeting was extremely suc- 
cessful, members agreeing that they got more 
out of it than usual. It was voted unanimously 
to continue the “closed meeting” policy except 
for special events. 

Another new feature, the question box, was 
inaugurated. Several members submitted tech- 
nical problems which were assigned to other 
members for answering. Among those who 
took active part in discussions were O. E. 
Dagner, J. V. Savage, S. C. Schwarz and 
Prof. S. H. Graf. 

A supercharger donated by the Schwitzer- 
Cummins Co. of Indianapolis to the Oregon 
Section for students’ use at Oregon State Col- 
lege was presented by Chairman Vande Water 
to Professor Paul, who accepted it on behalf 
of the college, expressing his appreciation both 
to the Section and the Schwitzer-Cummins Co. 


SAE Members Invited to 


Witness Race Trials 


@ Metropolitan 

SAE members who are in or about New 
York on Oct. g are invited to witness race 
trials at the new Roosevelt Raceway, Westbury, 
Long Island, starting at 10 a. m., as guests of 
the Metropolitan Section. The Raceway opens 
officially on Oct. 12 with a 400-mile Inaugural 
Race for the George Vanderbilt Cup. 

After luncheon arrangements will be made 
for members to play golf or inspect some new 
planes at the Roosevelt Airport, nearby. 

On Oct. 13, the day following the race, the 
Section will hold its Raceway Dinner and tech- 
nical meeting at the Roger Smith Restaurant, 
40 East gist St. Out-of-town members are 





NEWS OF THE SOCIETY 


cordially invited to attend, according to T. C. 
Smith, Section chairman. Many of the race 
drivers will be present as well as members of 
the AAA technical committee for the race. 
Under the direction of Harold Blanchard, 
meeting chairman, and chairman of the AAA 
technical committee, some interesting race side- 
lights may be expected. 

Out-of-town members are also invited to 
attend the Thursday luncheons of the Metro- 
politan Section held each Thursday from 
12:30-2 p. m. at the City Club, 55 West 44th 
St. These informal get-together meetings have 
been popular since their inception a year ago. 


Tour of Navy Yard 


Precedes First Meeting 


@ Northwest 

Leaving Seattle shortly after noon on Sept. 
11, members and guests of the Northwest 
Section had a decidedly interesting afternoon 
inspecting the mechanical equipment of the 
Puget Sound Navy Yard and the airplane car- 
rier “Saratoga”. 

This was followed by the Section’s first 
dinner meeting of the season, with an address 
by Lieut. Com. R. L. Bollner, engineering 
commanding officer of the Yard, on “General 
March of Naval Engineering”, and_ technical 
papers by two Naval engineers. 

Lieut. S. R. Bedford, engineering officer, 
U. S. S. Cushing”, introduced his paper, 
“The Application of Small Diesel Engines to 
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Naval Use”, by stating that the Diesel engine is 
being adopted by the Navy primarily because 
it does not constitute a fire hazard. Danger 
of fire, he said, has been a serious problem 
since 1911, when the Navy started using gaso- 
line engines. 

The small engines being used in the Navy 
are in many ways a new development in the 
Diesel field, according to Lieutenant Bedford, 
who added that they will be on trial for a 
year or two. Those who operate the engines 
will undertake the work with sympathetic 
understanding because they want the engines 
to be successful, he said. 

Lieutenant Bedford explained that the sizes 
of Diesel boat engines now being used by 
the Navy are 25 hp., 60 hp. and 105 hp., and 
that the emergency generating plants employ 
a larger range of engine sizes. A motor boat 
engine must operate with cold salt water for 
cooling, constantly exposed to all kinds of 
weather, and without providing a fire hazard, 
he said in conclusion. 

Stating that the powerplant in an airplane 
is so much like that of an automobile that a 
careful analysis is necessary to detect any dif- 
ference, Lieut. V. H. Soucek, Naval aviator, 
“U. S. S. Ranger”, opened his paper, ‘Naval 
Aircraft Engines”. The main point of differen- 
tiation, he said, is that reliability is given 
greater emphasis in the airplane engine. After 
discussing types and sizes of engines used and 
their maintenance problems, the speaker . con- 
cluded, “The status of engines in Naval Ser- 
vice now appears to be very good. However, 


ARTHUR E. PEW, Jr., of the Sunoco Pews, had a new type 


of motor sailer delivered this summer 


eS. 


all the comforts of home, is 67 ft. long and powered by two 


75 hp. Diesels . . 


... Tom Sopwith, dinner guest of honor of 


Metsection in September, 1934, has again challenged for the 
America’s Cup, the races to be in July, 1937 ..... One of the 
newest SAE members, famous industrial designer Raymond 
Loewy, has just written a book, The Locomotive, due for Win- 
ter publication .....J. R. MacGregor joined the Fraternity of 
American Fathers on July 21 (it was a daughter) ..... 
Harvey Firestone entertained largely at the Ritz-Carlton, 
N.Y.C. late in August following wedding of his son Roger..... 
Edsel Ford tripped to Europe this summer and upon return 
expressed belief that Ford Spanish plant occupied by Com- 
munists would be turned back after internal trouble is over.... 
General Manager John A. C. Warner has covered more than 
4000 miles by plane in last six months traveling on Society 
business .-... Society told the story of its safety work in an 
exhibit at Waldorf-Astoria, N.Y.C. in September when safe 
drivers from 48 states were assembled by CIT Safety Founda- 


tion .. 


... Councilor J. A. Anglada missed the Council’s Sep- 


tember 12 session because his daughter was married on that 
day ..... The Councilors were guests of President Teetor at 
his Lake Wawasee, Ind., summer home. 
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we are exactly like the automobile customer in 
our demands; we want more speed, greater re- 
liability, better fuel economy, and less initial 
and upkeep cost.” 


Standards Committee 
Makes Appointments 


The full personnel of the new subdivision of 
the Lubricants Division of the Standards Com- 
mittee, which is to review projects on crank- 
case oils before the Division, has been ap- 
pointed. In the September issue of the JouRNAL 
it was noted that Prof. L. C. Lichty of Yale 
University is chairman. J. C. Geniesse, Atlantic 
Refining Co., is secretary. Other members are: 
E. W. Upham, Chrysler Corp.; K. G. Mac- 
kenzie, Texas Co.; H. C. Mougey, General 
Motors Corp.; G. M. Maverick, Standard Oil 
Development Co.; J. L. McCloud, Ford Motor 
Co.; G. L. Neely, Standard Oil Co. of Cali- 
fornia; W. H. Graves, Packard Motor Car Co.; 
G. A. Round, Socony-Vacuum Oil Co., Inc.; 
W. S. James, Studebaker Corp.; A. L. Clayden, 
Sun Oil Co. 

The Lighting Division of the Standards Com- 
mittee is continuing its study of automobile 
headlighting and is also reviéwing specifications 
in the SAE Hanpsoox for signal lamps, tail 
lights and other lighting equipment, with view 
of bringing these specifications into line with 
modern practice. This is being done with the 
help of state regulatory officials, the Illumi- 
nating Engineering Society and other interested 
groups. 


Discuss Unevenness 


S.A.E. JOURNAL 


A subdivision of the Standards Committee's 
Passenger Car Division, with W. H. Graves, 
Packard’s chief metallurgist, as chairman, will 
revise the Society’s specification for plate glass 
to correlate it with the recently adopted tenta- 
tive American Standard for specifications and 
tests for safety glass for motor vehicles. 

L. P. Kalb’s subdivision of the Gasoline 
Engine Division will soon have a_ proposed 
standard for inserted valve seat rings ready for 
review by the industry at large. 

The 1937 edition of SAE Hanpsook, it 1s 
anticipated, will include a revised standard on 
fan belts and pulleys. A subdivision of the 
Standards Committee headed by E. D. Herrick, 
Lycoming Manufacturing Co., is engaged in 
redrafting the present standard on the basis 
of recommendations which have been submit- 
ted to the Society by a rubber belting committe: 
of the Rubber Manufacturers Association. 


Photo-Elastic Studies 
Used in Axle Research 


@ Cleveland 


“Photo-Elastic Studies and Fatigue Tests of 
Axles”, a paper presented by Dr. O. J. Horger, 
Timken Roller Bearing Co., was the main 
event of the Cleveland Section’s first 1936-1937 
meeting, Cleveland Club, Sept. 14. Seventy-six 
were present at the dinner and later arrivals 
brought the total attendance to 104. 

When the problem arose as to why 

(Continued on following page) 


axles 


in Auto Fabric Colors 





HE need for research to determine means of 

securing more uniform shades for automobile 
trim cloth brought about a joint meeting of 
the automotive industry, represented by the 
SAE, and members of the National Association 
of Wool Manufacturers and the Textile Founda- 
tion, in New York, Sept. 17. This meeting 
grew from a start made by the late Roy 
Chapin, who first suggested such a study to 
the SAE Research Committee and the Textile 
Foundation. A portion of the group attending 
is pictured above. 

Both industries agree that the unevenness of 
color in fabric supplied to the automotive in- 
dustry causes great waste to both industries, and 
that the problem can be solved only through 
intensive research. A committee of three men, 
V. P. Rumely, Hudson Motor Car Co., repre- 
senting the automotive industry through the 
SAE; Arthur Besse, president, National Associ- 
ation of Wool Manufacturers, and Franklin W. 
Hobbs, chairman of the Textile Foundation, 
was appointed to investigate means of 
ducting the research. 


con- 


Representing the automotive industry at the 
meeting were: Frank S. Spring, Hudson Motor 
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Car Co.; A. W. Prance, Briggs Manufacturing 
Co.; O. G. Mittelbuscher, Briggs Manufactur- 
ing Co.; John A. C. Warner, general manager, 
SAE; C. B. Veal, manager, SAE Research De- 
partment; A. H. Ackerman, Studebaker Corp.; 
W. H. Graves, Packard Motor Car Co.; R. 
Wallick, Murray Corporation of America: 
Vernon Fisher, Fisher Body Corp. 

Among the textile men present were: Moses 
Pendleton, president, American Woolen Co.; 
Eldon. R. Campbell, L. C. Chase & Co.; Harold 
F. Walter, treasurer, Uxbridge Worsted Co., 


Inc.; Edw. A. Robertson, Uxbridge Worsted 
Co., Inc.; Arthur Besse, president, National 
Association of Wool Manufacturers; Franklin 


W. Hobbs, chairman, The Textile Foundation; 
J. Weemhoff, Collins & Aikman Co.; K. F. 
Hesley, Collins & Aikman Co.; H. H. Schell, 
Sidney Blumenthal & Co.; W. P. Mimnagh, 
Sidney Blumenthal & Co.; Edward T. Pickard, 
secretary, The Textile Foundation; T. L. Dunn, 
Dunn Woolen Co.; Edward Andreae, president, 
Yale Woolen Mills; Wm. E. Roschen, E. F. 
Timme & Son; W. F. Wolfe, Franklin Process 
Co.; H. G. Simonds, Pacific Mills; C. A. Wiese, 
Wm. Wiese & Co.; P. M. Smith, vice-president, 
A. D. Juilliard & Co. 





‘ Dallas Regional 
Meeting 


in connection with 


TEXAS CENTENNIAL 
EXPOSITION 


Dallas, Texas, Oct. 8 & 9 


PROGRAM 


Thursday Oct. 8 
MORNING 
F. M. Younc, CHAIRMAN 
Variable Transportation Problems of 
the World 
A. W. S. Herrincton, Marmon- 
Herrington Co. 
Auxiliary Automotive Equipment Used 
in Oil Field Work 
C. P. Parsons, vice-president, Halli- 
burton Oil Well Cementing Co. 


AFTERNOON 
Harry OLMsTEAD, CHAIRMAN 
Trip through the Exposition 
EVENING 
Dinner at Adolphus Hotel 
A. J. Kean, CHAIRMAN 
As the S.A.E. Advances 
Joun A. C. Warner, secretary and gen- 
eral manager, SAE 
Oil Bath Automotive Type Cleaners 
R. F. Norris, Burgess Laboratories 


Friday Oct. 9 
MORNING 

T. B. Renper, CHarrMAN 

Place of Automotive Oil 
Engines 

A. F. Campsetit, Waukesha Motor Co. 

Care and Servicing of Engine Cooling 
Systems 

P. M. Youne, president, Young Radiato1 

Co. 


AFTERNOON 
Capt. CHartes W. France, CHAIRMAN 


Economic 


The Problems in the Operation of Air 
Transport 
RatpH Damon, vice-president in charge 
of operation, American Airlines 


EVENING 
B. E. Ststey, CHarrMAN 


Debate Between Students of Oklahoma 
University and Texas Agricultural & 
Mechanical College 


Subject: Resolved, That the two-stroke-cycle 
gasoline engine has more _possibili- 
ties in the future than the four- 


stroke-cycle for automotive purposes. 














with pressed-on members, such as gears, bear- 
ings and pulleys, were breaking, his company 
decided to run some tests to find out why, 
Dr. Horger said. He explained that they con- 
structed bakelite in the form of an axle and 
placed additional pieces of bakelite against it 
at points where placed-on members would 
appear. Then, he said, by placing a spring 
tension on these blocks and passing polarized 
light through the bakelite, photographs were 
taken which showed definitely that there were 
certain fatigue points at the edges of pressed-on 
members on the axle. Further tests on bakelite 
axles of different construction showed that by 
recessing the pressed-on members, the fatigue 
points were distributed, he explained. Other 
tests with actual axles showed that in every 
case where a member was pressed on an axle, 
the strength of the metal was greatly lowered, 
sometimes to from one-half to one-third of 
the fatigue stress of the material, the speaker 
added. 

Dr. Horger then explained that from the 
outcome of these tests it was found that sur- 
face-rolling of the axle at the point where 
the pressed-on member was to go brought the 
strength of the metal back to very nearly the 
point of the original strength. Similar tests 
in which members were clamped to the axle 
gave the same results as pressed-on members, 
he added. 
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section of the Signal Corps he had his first 
contact with aviation. Returning to U.C. 





S.A.E. Nominees for 1937 
OLLOWING are the names of those who have 
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in 1919 he was graduated two years later. 
Afterwards when in the airplane section, 
engineering division, U.S. Army at McCook 
Field he supervised aerodynamics and test- 
ing for the Army Around-the-W orld Flight 
in 1924 and was in charge of engineering 
of the Army’s Hawaiian Flight in 1927. 
Following executive engineering posi- 
tions with the Okay Airplane Co. and the 
Moreland Aircraft Co., Mr. Herman joined 
the engineering department of Douglas, in 
1930. He is known for his work as project 
engineer on the DC-1 and the DC-2. 


@ Robert Landis Hershey recently 
gave up his post as assistant professor in 
charge of the Buffalo Station of the M.L.T. 
School of Chemical Engineering Practice to 
go with the duPont company in its am- 
monia department. He received his Bache- 
lor’s and Master’s Degrees in Chemical 
Engineering from M.I.T. in 1923 and 1924. 
He was awarded his Doctor of Science de- 
gree in 1935. While on the M.1.T. staff he 
was successively assistant director of the 
Practice School, research assistant, instruc- 
tor and assistant professor. He is a Hoosier 
by birth. 


@ Hoyt Clark Hottel received an A.B. 
in Chemistry at Indiana University in 1922 
and a Master’s Degree in Chemical Engi- 
neering at M.I.T. in 1924. On the staff of 
M.1.T. he has served as assistant director 
of the practice school, research associate, 
assistant professor and associate professor 





been nominated as officers and members of the 


Council for 1937: 


oo ree Harry T. Woolson 


Executive Engineer, Chrysler Corp. 


Treasurer 


Councilors 


Term of 1937-1938 


A. T. Colwell 


_... David Beecroft 


Manager, New York Office, Bendix 
Aviation Corp. 


Passenger-Car 


Director of Engineering, Thompson Products, Inc. 


W. C. Keys 


Aircraft-Engine . . 


Diesel-Engine .. 


33 


of fuel engineering. He was born in 
Indiana. 


@ Prof. H. M. Jacklin did a bit of 
coaching on the side when he held his 
first teaching job at a Saginaw, Mich., 
high school 1913-1915. He is now associate 
professor of automotive engineering at 
Purdue University and is doing extensive 
and effective work on the SAE General 
Research Committee and Riding Comfort 
Research Committee. He has been instruc- 
tor at University of Wisconsin and assistant 
professor of automotive engineering at 
Ohio State University. He has also been 
assistant chief engineer Oneida Motor 
Truck Co., chief engineer, Wyatt Engineer- 
ing Laboratories and consultant for Power 
Mfg. Co. Professor Jacklin holds patents 
on a rotary internal combustion engine and 
the Jacklin high-speed indicator. He has 
presented a number of papers before SAE 
meetings and is author of several bulletins 
published by Ohio State and Purdue Uni- 
versities. He was born in Toronto and re- 
ceived his BS. and M.E. degrees from 
Michigan State College. 


@ John S. Parkinson, a fellow of the 
Acoustical Society of America and one of 
its directors, was introduced to acoustical 
work at the C. F. Burgess Laboratories. He 
continued in this field when he joined the 
Johns-Manville Co. Following three years 
as staff engineer, he has directed the com- 
pany’s acoustical laboratories for four 
years. He attended the University of Wis 
consin, 


ee A. L. Beall 


Research Engineer, Wright Aero- 
nautical Corp. 


inde A. W. Pope, Jr. 


Research Engineer, Waukesha Motor 
Co. 


Fuels and Lubricants C. Herbert Baxley 


Staff Engineer, Socony-Vacuum Oil 
Co., Inc. 


ree W. S. James 


Research Engineer, Studebaker 
Corp. 


Passenger-Car-Body . .L. L. Williams 


Mechanical Products Engineer, U. S. Rubber Prod- 


ucts, Inc. 


J. L. Stewart 


Production 


General Manager, Canadian Automobile Chamber 


of Commerce. 


Cleveland Heights, Ohio. 


.....R. R. Keith 


Manager, Tractor Works, J. I. Case 
Co. 





Members of the 1937 Council will include also 
Joseph A. Anglada, Consulting Engineer, New York; 
Louis Schwitzer, President, Schwitzer-Cummins Co.; 
and Alex Taub, Development Engineer, Chevrolet 
Motor Co.; who were elected at the beginning of 1936 
for a two-year term; and as Past-Presidents, William 


B. Stout and Ralph R. Teetor. 


Vice-Presidents 
Fred E. Weick 


Senior Aeronautical Engineer, Na- 
tional Advisory Committee for 
Aeronautics 


Aircraft 





Tractor and Industrial 
Power Equipment. . Elmer McCormick 
Chief Engineer, John Deere Trac- 


tor Co. 
Transportation and 
Maintenance ...... John M. Orr 
General Manager, Equitable Auto 
Co. 


Truck, Bus and 
PN eisai his ora Stephen Johnson, Jr. 


Chief Engineer, Bendix Westing- 
house Automotive Air Brake Co. 
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Fuels and Lubricants 
Regional Meeting 
Dallas, Texas, Oct. 8-9 


in connection with 


TEXAS CENTENNIAL 
EXPOSITION 


Baltimore—Oct. 1 


Howard Hotel; dinner 6:30 P.M. Speaker— 
J. T. Knocke, engineer, Chrysler Corp. 


Buffalo—Oct. 13 


Hotel Statler; dinner 6:30 P.M. Round table 
discussion. 


Canadian—Oct. 21 


Royal York Hotel, Toronto; dinner 7:00 P.M. 
New Valve Developments—A. T. Colwell, direc- 
tor of engineering, Thompson Products, Inc. 


Chicago—Oct. 6 


Hamilton Club; dinner 6:45 P.M. Air Brake 
Equipment for Automotive Transport Vehicles 
—Stephen Johnson, Jr., chief engineer, Bendix 
Westinghouse Automotive Air Brake Co. 


Cleveland—Oct. 12 
Cleveland Club; dinner 6:30 P.M. 


Detroit—Oct. 12 and 26 


Oct. 12—Hotel Statler; aeronautic technical 
junior and student meeting. Aircraft Engines 
—Ford L. Prescott, senior mechanical engineer, 
U. S. Army Air Corps, Wright Field. 

Oct. 26—Hotel Statler; dinner 6:30 P.M. 
Passenger Car Meeting. Looking at the Future 
through 1937 Design Trends—Norman G. 
Shidle, executive editor, SAE Journal. 


SAE Meetings Calendar 


National Aircraft 





Robert Treat Hotel 
Newark, N. J. 


Indiana—Oct. 8 


The Athenaeum, Indianapolis; dinner 6:30 
P.M. Joint meeting with the Indianapolis 
Chapter A.S.M.E. Tourist Trailers—William B. 
Stout, president, Stout Engineering Laborato- 
ries, Inc. 


Metropolitan—Oct. 13 


The Roger Smith, 40 E. 41st St., New York 
City; dinner 6:30 P.M. Raceway Dinner at 
which the A.A.A. prizes will be awarded for 
the Oct. 12 races. Dinner will be followed by 
technical session, at which members of the 
Technical Committee of the A.A.A. will talk 
about what happened at the races. 


Milwaukee—Oct. 9 

Milwaukee Athletic Club; dinner 6:30 P.M. 
High Speed Motion Pictures of Engine Flames 
—Dr. G. M. Rassweiler, Research Laboratories, 
General Motors Corp. 


New England—Oct. 6 

Walker Memorial, M. I. T., Cambridge; 
dinner 6:30 P.M. Highlights on Auto Racing 
and Racing Equipment—Mauri Rose, veteran 
race track driver. Firestone film on Indiana 
Racing Classics, with Gar Wood film on Motor- 
boat Racing. 


No. California—Oct. 13 


Athens Athletic Club, Oakland; dinner 6:30 
P.M. Physiological Fatigue—Doctor Ogden and 





About SAE Members 


(Continued from page 21) 


Col. H. W. Alden, chairman of the board, 
Timken-Detroit Axle Co., sailed for Europe 
Sept. 24. He plans to return around the mid- 
dle of November. 


John S. Maloney, previously mechanical 
engineer with the American Chicle Co., Long 
Island City, N. Y., is now service manager of 
Brewster & Co., of the same city. 


P. S. Webster is design and layout drafts- 
man with the Sullivan Machinery Co., Michi- 
gan City, Ind. He was previously with the 
Oliver Farm Equipment Co., Charles City, 
Iowa, as layout draftsman. 

Lowell H. Brown, president, Jaray Stream- 
line Corp. of America, and his family are 
sailing for Europe on Oct. 3. Mr. Brown ex- 
pects to place his two sons in Grenoble Uni- 
versity (France). He and his wife plan to 
spend a year in Paris and on the Riviera. 

C. B. Eisenhauer, formerly engineer, An- 
derson Manufacturing Co., Cambridge, Mass., 
is chief engineer in the manufacture of spring 
covers, F. L. Jacobs Co., Detroit, Mich. 

Lee Purcell is junior engineer with the 
Buda Co., Harvey, Ill. He received his B.S. 


from Purdue University in June of this year. 
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George . Rodgers is representative of 
the Curtiss-Wright Corp. in Washington, D. C. 
He was previously test engineer with the 
Wright Aeronautical Corp., Paterson, N. J. 


Martin S. Mansson recently joined The 
B. G. Corp., New York, N. Y., as designer 
and draftsman. 


Harold Vance, chairman of the board, 
Studebaker Corp., sailed for Europe late Jast 
month. He will visit the automobile shows in 
Paris and London; returning before the end 
of October. 


Thomas Trafford, who was graduated 
from New York University in June of this 
year, returned to the university this fall as an 
assistant in the Guggenheim School of Aero- 
nautics. 


Murray Berkow is chief, stress depart- 
ment, Federal Aircraft Corp., Lindenhurst, 
a ee A 

Edgard C. De Smet has resigned his po- 
sition as research body engineer with the 
Chrysler Corp., Detroit, and has joined Willys- 
Overland Motors, Toledo, Ohio, as body engi- 
neer in full charge of the body engineering 
division. 

R. H. Colvin has been made chief engi- 
neer of Sall Brothers Co., manufacturers of oil 
distribution equipment, Rockford, Ill. He was 


Regional 








Annual Dinner 


Production Meeting Transportation Nov. 12 
October 15-17 and Hotel Commodore 
Ambassador Hotel Maintenance New York City 
Los Angeles, Calif. Meeting Annual Meeting 
Nov. 4-5 


Jan. 11-15, 1937 
Book-Cadillac Hotel 
Detroit, Mich. 





Dean Charles Derleth, Jr., University of Cali- 
fornia. 


Northwest—Oct. 16 


Mayflower Hotel, Seattle, Wash.; dinner 
6:30 P.M. Automotive Electricity Symposium 
—Reese Lloyd, field engineer, Sunset Electric 
Co. 


Oregon—Oct. 9 


Multnomah Hotel, Portland; dinner 6:30 
P.M. Subject—Production Methods of Auto- 
motive Vehicles. 

Philadelphia—Oct. 5 

Engineers Club of Philadelphia; dinner 

6:30 P.M. Keeping the Automotive Industry 


Young—Ralph R. Teetor, charge of engineer- 
ing, Perfect Circle Co., and President, SAE; 
Automotive Engineering Conquers the World— 
John A. C. Warner, general manager, SAE. 


So. California—Oct. 15, 16 and 17 


Ambassador Hotel, Los Angeles. National 
Aircraft Production Meeting. Technical sessions 
mornings, afternoons and evenings, at 10:00 
A.M., 2:00 P.M., and 8:00 P.M., starting Thurs- 
day afternoon, Oct. 15. Banquet and Grand 


Ball, 7:00 P.M., Oct. 17. 
Washington—Oct. 13 


Cosmos Club, Washington, D. C.; dinner 
6:30 P.M. The Private Airplane of the Near 
Future—Col. J. H. Jouett. 


previously chief engineer, piston ring division, 
Burd Piston Ring Co., located in the same 
city. 


Thomas Midgley, Jr., vice-president, 
Ethyl Gasoline Corp., has been awarded the 
1937 William H. Perkin Medal by the Ameri- 
can Section of the Society of Chemical Industry 
for “distinguished work in applied chemistry, 
including the development of antiknock motor 
fuels and safe refrigerants.” Last June the 
College of Wooster (Ohio) awarded Mr. 
Midgley an honorary Doctor of Science de- 
gree for his outstanding work in chemical re- 
search. 


Frank E. Oueeney, former field engineer, 
Electro-Motive Corp., La Grange, Ind., is af- 


filiated with the Winton Engine Co., Cleveland, 
Ohio. 


Charles E. Buckmeyer, who has repre- 
sented Raybestos-Manhattan, Inc., on the Pacific 
Coast, has been appointed district sales man- 
ager for California by the Marshall Asbestos 
Corp. 

Alexander N. Petroff is with the North- 
rop Corp., Inglewood, Calif., doing design and 
stress analysis work. 

A. A. Warner has severed his connection 
with the Universal Products Co. He was chief 
engineer and sales manager of that company. 
































Trends in 1937 Car Design 






























economy of operation, better performance and maneuver- 

ability, mark the 1937 cars. The host of details that 
make these features possible is to be found throughout the 
chassis from one end to the other and in the body from 
roof to floor. 

Appearance has been helped by the prevailing horizontal 
radiator grille motif, uninterrupted hoods, sweeping rear 
panels and well rounded corners. Prevention of personal in- 
jury in untoward contingencies is a notable contribution. 
Greater interior room contributes to comfort, and luggage 
space is abundant. 

Increased frame rigidity forms a better foundation for the 
body as well as contributing to the stability of the car as 
affecting suspension and steering. Hypoid axles have made 
possible the lowering of the body floor to a considerable ex- 
tent. Better protection of the fuel from vapor lock, minimiz- 
ing cylinder distortion and more efficient rings give better 
engine performance. 

Improved overdrives and a selective automatic shift are 
found in transmissions. Clutch chatter is largely overcome. 
Lighter, stronger propeller shafts, better sealed axles and 
brakes, redistribution of weight and refined suspension sys- 
tems are to be found. Steering and all controls are easier 
and more accurate. Electrical systems care for the increased 
loads. 

The new cars have made a notable advance in performance 
and appeal. 


errs beauty and comfort, inbuilt safety measures, 


Turn to page 425 
Read the Whole Story! 
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Photo by C. F. McReynolds 

During one of the lighter moments of the Aircraft Mate- 

rials and Processes Session. L. H. Steward, Bureau of Air 

Commerce (center) presided, while T. A. Triplett, of 

Triplett & Barton (left) and Howard Houghton, Douglas 
chief draftsman, presented papers. 


UGE fantastic aircraft, in which engines, passengers 
and cargoes will be housed entirely within the wing 
contour were but one of a hundred striking develop- 

ments predicted or discussed at the first SAE National Air- 
craft Production Meeting held in Los Angeles, Oct. 15 to 17. 
Attended by 700 engineers, aviation executives and transport 
officials, the meeting was a smashing success from the start 
to the finish — when 650 attended the closing banquet from 
which many had to be turned away. Attendance at indi- 
vidual sessions topped 300 in every instance. 

Speakers stressed points of practical interest touching almost 
every phase of aircraft production and operation. Govern- 
ment representatives, for example, told why government in- 
spectors examine preliminary drawings and supervise each 
manufacturing operation to insure plane building in accord- 
ance with government regulations. . . . It would take at least 
10 months, a Navy official explained, for the Navy to accom- 
plish the 200 to 300 flying hours which leading airlines 
average per month per airplane — which tells why the Navy 
constantly draws on the experience of commercial operators 
for maintenance information, even though Navy requirements 
often are much more severe. . . . Woodworking machinery 
is still very important in aircraft manufacture - for making 
patterns and forming blocks — even though less and less wood 
is being used in the airplane structure itself, another speaker 
brought out. . . . Still another opined that, if airplane de- 
signers had given as much attention to vibration elimination 
as they had to aerodynamic qualities, most current vibration 
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Aircraft Leaders 
at Smash-Hit 


trouble would be done away with long before the ship comes 
off the production line and is ready for testing — but did admit 
that much reduction in vibration already had been achieved 
through careful balancing of engines. . . . Difficulties of weld- 
ing thin sheets of aluminum alloy which, despite their 
strength, must be handled with extreme care, was illustrated 
by the statement that, in electric welding, such sheets must 
be subjected to the intense heat for only 1/1oth of a second, 
or less, or they become soft at the joints and are utterly 
useless for punishing airplane service. . . . : Although selecting 
lubricating oil by specifications is the best practical method 
giving satisfactory results, another expert brought out, there 
is nothing in specifications to tell how well oil will lubricate - 
and experience of refiners with the exacting requirements of 
aircraft engines is so limited that they would have to be 
almost clairvoyant to be infallible. 

Scores of other specific points were developed during each 
of the seven interest-packed sessions which started when 
SAE President Ralph R. Teetor, Leighton W. Rogers, Aero- 
nautical Chamber of Commerce President, and Tom Wolf, 
speaking for Alvin P. Adams, president of the Air Transport 
Association of America, gave addresses of welcome at the 
Ambassador Hotel Theatre on Thursday afternoon. Follow- 
ing these speakers, who were introduced by Carleton E. 


Opie Cheno- 
weth, SAE 
vice-president 
representing 
aircraft-engine 
engineering, 
cooperated 
closely with 
the General 
Committee. 
Mr.Chenoweth 
is research 
engineer with 
the U.S. Army 
Air Corps at 
Wright Field. 
































Swarm to Sessions 


National Meet 


Stryker, chief engineer, Curtiss-Wright Technical School, and 
general chairman of the meeting, W. A. Hamilton, TWA 
maintenance superintendent, took over the chairmanship of 
the first technical session, introduced Commander F. W. Pen- 
noyer of the United States Naval Air Station, San Diego, who 
was to present the first technical paper — and the meeting was 
under way. 

Three days later, still going full steam ahead, it closed with 
talks on “My Most Interesting Experience” by three airline 
hostesses, who had been introduced to the overflow crowd by 
Toastmaster William B. Stout, past-president of the SAE. 

Marcelline Garvis, United Airlines hostess, said that an air- 
plane stewardess has to do everything from finding a passen- 
ger’s lost set of false teeth to heating milk with a blow-torch 
for a three-months old baby because weather has forced the 
plane to the ground in an out-of-the-way station. Stewardesses 
are required to be registered nurses, she said, not because of 
possible emergency calls, but because nurses are schooled in 
handling people. 

American Airlines’ representative, Ruth Spencer, who has 
flown more than 250,000 miles, said that people now board 
a plane and enter their sleeping compartments quite casually 
—and pointed to engineering developments and innovations 
in transport planes as having brought this situation about. 


Mac Short, 
Stearman vice- 
president and 
chief engi- 
neer, as SAE 
vice-president 
representing 
aircraft engi- 
neering did 
considerable 
“behind the 
scenes” work 
in building the 
meeting to its 
ultimate  suc- 
cess. 








General Chairman Carleton E. Stryker did an 
outstanding job. Working closely with the na- 
tional officers and officers of the four SAE Pacific 
Coast sections, he directed the preparation and 
the running of the meeting with smooth precision. 
Mr. Stryker is chief engineer of the Curtiss Wright 
Technical Institute of Aeronautics. 


Ruth Kathryn Rhodes, TWA hostess, told how more than 
700 passengers were taken out of Pittsburgh by air in four 
days last Spring when that area was stricken with floods. The 
air transport company cooperated with the citizen’s com- 
mittee in handling the acute problem with which the city 
was faced at that time when all other forms of transportation 
were inoperative. 

Presentation of the Wright Brothers medal was made to 
William Littlewood, chief engineer, American Airlines, for 
his paper “Operating Requirements for Transport Planes” 
presented to the SAE Annual Meeting in January, 1935. The 
presentation was made by Edward P. Warner, a past presi- 
dent of the Society. 

An excellent floor-show and dancing completed the banquet 
evening. The four SAE Pacific Coast sections were hosts and 
in charge of arrangements for the whole successful affair. 


Navy Air Maintenance 


The aircraft designer has always been confronted with con- 
flicting demands for improved performance and better ser- 
viceability, Commander Pennoyer pointed out in his paper 
which opened the technical phase of the meeting. Perform- 
ance has received the spotlight and impelled the greater at- 
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tention. Serviceability has come up in the rear and usually 
suffered in every compromise — particularly such features as 
standardization of materials, interchangeability of parts, ac- 
cessibility for inspection and adjustment, ease of repairs and 
replacements, provisions against normal wear, and protection 
against corrosion. 

“The day has come,” Commander Pennoyer said, “when 
the neglect of such features can no longer be tolerated. They 
must be dealt with as an inherent part of a successful design. 
Compromises are naturally necessary, but the manner in 
which they are solved is a measure of the designer’s compe- 
tency. In fact, there is nothing which will go further to make 
or break the reputation of a manufacturer in the service than 
the amount of painstaking, intelligent attention he gives to 
maintenance details. Our manufacturers are generally cog- 
nizant of this fact, but there is much room for improvement.” 

The Navy differentiates, he said, between “aircraft main- 
tenance” — which is the function of the operating units — and 
“aircraft overhaul” — which is the function of established shore 
bases. 

Overhaul requires complete breakdown and detailed exami- 
nation of every article in the airplane, he said. To do it right, 
a special organization is required, with trained engineers and 
specialized mechanics. 

Time required for overhauls, he said, is seven to nine weeks 
for the smaller types and 20 weeks for large flying boats; for 
engines, two to two and one-half weeks. Monococque con- 
struction, the Commander declared, requires much less time 
and fewer man hours. It is also adaptable to longer intervals 


George Prudden, 
Lockheed, attacks 
the problem of 
“Large Scale Pro- 
duction Econo- 
mies from Small 
Production 
Tools” atthe 
Aircraft Materials 
and Processes Ses- 
sion. 
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Photo by C. F. McReynolds 
Giving their attention to the speaker are: (from the left) 
C. H. Schildhauer, Lieut. J. K. Perrill and Comm. F. W. 
Pennoyer. W. B. Oswald is in the row ahead. Mr. Schild- 
hauer, Pan-American operation manager, and Commander 
Pennoyer, San Diego Naval Air Station, presented papers. 


between overhauls. These are important military and eco- 
nomic points in favor of this construction but they must be 
properly developed by the designer. 

Reviewing the frequency of checks on naval aircraft, Com- 
mander Pennoyer called attention to certain differences from 
commercial practice. Necessarily, he said, the Navy system 
must be applicable to each of the 140-odd models of aircraft 
and engines in service. Exceptions can be made only after 
accumulated experience with a particular model. The com- 
mercial operator, he said, usually has one and not more than 
three models to maintain, so he can concentrate on these, 
discriminate between them and adjust his inspection system 
to suit. He also has another decided advantage, according to 
Commander Pennoyer, for his equipment is flown far more 
extensively and accumulates hundreds of flying hours in the 
briefest possible time. Air transport operators, he said, aver- 
age from 200 to 300 flying hours per airplane per month, 
while service naval aircraft usually require 10 or more months 
to acquire the same time. As a result, the Navy is constantly 
drawing on commercial services for the benefit of their ad- 
vanced experience. This, he declared, applies particularly to 
engines and their accessories. 

“Problems in Testing of Airplanes for Airline Service” was 
the topic of M. G. Beard, test pilot for American Air Lines, 
the second speaker at the opening day’s session Thursday 
afternoon. He dealt mainly with the constant speed propeller 
and methods of determining the correct pitch for use in airline 
operation; the exhaust gas analyzer and how it should be 
adjusted or calibrated and used; airspeed indicators, their 
importance in air navigation and methods for quick calibra- 
tion of the indicators in airline maintenance. 

Pointing out how rapid development of new airplane ap- 
pliances and equipment is changing established procedures in 
both experimental and maintenance testing, Mr. Beard said 
that testing a new model today is a complicated procedure 
lasting several months. The large number of appliances 
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E. P. Warner (foreground) sits with T. P. Wright. Mr. 
Warner presented the Wright Brothers Medal to William 
Litthewood, American Airlines chief engineer, at the Air- 
craft banquet. Mr. Wright, Curtiss-Wright director of 
engineering, was chairman of the Engine Session 


needed for operation of the modern transport plane — such as 
retractable landing gears and flaps for landing — and the ever 
increasing number of instruments and radio apparatus for 
operation and communication has brought this about, he 
said. 

“The time required to test adequately a modern transport 
off the production line has quadrupled since 1928,” Mr. 
Beard continued. Then about half an hour was needed. 
Today it requires over two hours’ flying for two pilots and 
two or more inspectors to test completely a new twin-engined 
transport plane off the production floor and get it ready for 
delivery. This time usually is broken into several short flights 
with numerous adjustments between flights. 

The two position propeller, according to Mr. Beard, made 
the modern transport plane possible with its high speed and 
large pay load. The constant speed propeller with its great 
fiexibility of operation has further increased airplane ef- 
ficiency by enabling the engine to develop full rated horse- 
power at the start of the take-off, thereby increasing the pay- 
load that can be raised off the ground in a given distance. 
The constant speed propeller, he said, has also increased the 
safety of the multi-motored planes by raising the absolute 
ceiling when operating with some of the powerplants “dead” 
Moreover, it has made general engine operation in flight 
more satisfactory by permitting the pilot to select the engine 
speed best suited for the operation being carried out. 

Exhaust collector rings and tail stacks, Mr. Beard told the 
assembled engineers, “were probably the least scientifically 
designed part of an airplane.” Although they have been 
standard equipment of all transport airplanes, they are still 
designed more or less by rule of thumb, he declared. Each 
increase in engine horsepower required considerable expensive 
and time-consuming experimental testing before a final satis- 
factory collector ring and tail stack assembly were produced. 
The problem, he added, became worse by the addition of 


cabin heating boilers and carburetor heating intensifier tubes 
or shrouds. 

It was impossible, he said, in the relatively few flying hours 
of performance testing of a new model transport plane to 
determine the durability of a new design of collector ring, tail 
stack and boiler. Actual service operation was the only method 
to prove the qualities of these units as to durability. How- 
ever, he continued, since most of the performance testing 1s 
done at full throttle, it acts on the exhaust system as an ac- 
celerated breakdown test. Any failure of the exhaust system 
that may occur during the performance test period will prob- 
ably occur again within 500 hours of line service unless cor- 
rected. The importance of failures, such as breaking of 
clamps and bolts and cracking or burning of any part of the 
collector ring or tail stacks during the test period should re- 
ceive careful attention and correction if the exhaust system is to 
function without trouble in line operation, he pointed out. 

In dealing with vibration, Mr. Beard said that in nine years 
of test experience with airplanes, vibration had been one of 
the major difficulties to overcome before final completion of 
the experimental tests on any model. He said that if aero- 
nautical engineers had given as much thought to elimination 


(Continued on page 35) 
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Fuels Part in Motor Progress Is 


ORECASTING rapid growth of SAE activities in the 

Southwest, the Dallas Regional Meeting brought engi- 

neers from hundreds of miles to discuss problems of 
particular interest to automotive mien in that region. During 
the two-day meeting, Oct. 8 and 9, held under the auspices 
of the SAE Fuels and Lubricants Activity on the grounds of 
the Texas Centennial Exposition, the part played by automo- 
tive equipment in the oil fields shared the program with truck 
transportation, maintenance and airline operation problems in 
six practical, interesting papers. Formally debating the future 
possibilities of the two-cycle engine as compared to the four- 
cycle engine for automotive purposes, students of the Texas 
Agricultural and Mechanical College and Oklahoma Uni- 
versity introduced a new note in SAE meetings. The debate 
was enthusiastically received and provided a splendid closing 
feature of an outstanding meeting. 

Picturing the Southwest as ideal for an SAE community, 
John A. C. Warner, SAE secretary and general manager, 
addressed the banquet on the evening of the first day. In- 
troduced by A. J. Kean, Southwestern Bell Telephone Co., 
banquet chairman, Mr. Warner listed the many current ac- 
tivities of the Society and stressed SAE cooperation with the 
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petroleum and other industries. On the subject of safety he 
said, “The SAE is definitely safety-minded. Ever since its 
inception its members have been engineering safety into motor 
vehicles.” He continued explaining how, under SAE auspices, 
state motor-vehicle commissioners, legislators, safety organiza- 
tions, insurance companies and others interested have worked 
cooperatively with automotive engineers throughout the years. 

How automotive equipment is used in the oil fields to help 
bring petroleum - its life fluid-from far underground was 
dynamically explained by C. P. Parsons, vice-president, Halli- 
burton Oil Well Cementing Co. He was introduced by T. B. 
Rendel, director, engineering test laboratories, Shell Petroleum 
Co. and SAE vice-president representing Fuels and Lubri- 
cants, who was chairman of the session. Using spectacular 
colored motion pictures Mr. Parsons explained services ren- 
dered by auxiliary automotive equipment in the oil fields. 
A Halliburton cement mixer, hauled on a truck as a part of 
their service equipment, mixes cement at a rate faster than a 
cement manufacturing plant, he stated. The work of auxiliary 
automotive equipment is primarily to place cement in an oil 
well in such a manner that it will control high pressures and 
afford everlasting protection to the oil from the intrusion of 
salt water, Mr. Parsons said, adding that it also serves to meet 
a number of other important problems, including: 

(1) Breaking circulation around casing by means of pump 
pressure applied to the circulating fluid; (2) killing blow-outs 
by means of pump pressure applied to fluid; (3) accurate 
measuring of lineal depths in wells; (4) determining location 
of leaks in split casing; (5) cementing off leaks; (6) plugging 
back with cement to shut off bottom water; (7) plugging 
back with cement for side tracking purposes; (8) plugging 
off crevices, cavities and “thirsty” formations that cause “lost 
circulation”; (g) mixing drilling fluid materials; (10) treating 
drilling fluids; (11) mixing cement admixes; (12) testing 
casing by hydraulic pressure, either while the casing is on the 
rack or after it is in the well; (13) testing pipe-line systems by 
hydraulic pressure; (14) cementing of superimposed dual pipe 
lines to prevent corrosion on salt water disposal systems or 
pipe lines laid under corrosive water; (15) opening of frozen 
master-gates by applying equalized hydraulic pressure; (16) 
fighting fires. 

The four-wheel-drive principle is used in trucks hauling 
this equipment. It was standardized upon by his company 
1r years ago, Mr. Parsons said, adding that they are now ex- 
perimenting with a Diesel-powered unit. He also explained 
that during the development of gasoline-motor-driven cement- 
ing units the horsepower of the truck and motor has been in- 
creased from 58 hp. to 110 hp., using low-speed high-torque 
truck motors. A new type gasoline-motor-driven unit capable 
of handling wells down to 15,000 ft. will use truck motors 
of up to 180 hp., he said. The Halliburton company now 
operates more than 200 oil well servicing trucks in the United 
States and Canada and equipment built in its shops is used in 
every oil field throughout the world. 

With the statement that with the present rate of traffic a 
pall of fine abrasive particles floats continually over the high- 
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ways waiting to “jump down the motor car’s throat and 
scratch its innards,” R. F. Norris, director of acoustical re- 
search, C. F. Burgess Laboratories, introduced his paper, “A 
Discussion of Passenger-Car Air Filters”. “It is obvious,” he 
said, “that, if we are to expect a car to run from 10,000 to 
30,000 miles a year, these abrasive particles must be kept out 
of the motor.” The fact that aluminum alloy pistons used 
to reduce weight, wear more readily than cast-iron pistons is 
an important reason for this, the speaker added. 

Of the five types of air filters in operation at the present 
time — centrifugal, intake muffler, oily fly screen, oily maze, 
and oil bath — the last named, the oil bath type, is the latest 
and the most satisfactory, Mr. Norris said. This filter will 
hold a pound or two of road dust before becoming inopera- 
tive, making once a month often enough for cleaning. He 
then listed the conditions which must be met by this type 
of filter as: having a cleaning efficiency of 85 per cent or 
better; being able to operate at the various angles imposed 
by road conditions; maintaining its efficiency when working 
at various air velocities. He added that they must also be 
small, light and relatively inexpensive. 

Arch F. Campbell, Waukesha Motor Co., opened the morn- 
ing session of the second day by discussing the “Economic 
Place of Automotive Oil Engines”. If Diesel or Hesselman 
engines are to replace the gasoline engine they must even- 
tually equal or better every one of the features which is to 
be found in the modern automotive powerplant, he stated, 
adding that “although we have gone a long way in the de- 
velopment of some of these features, we still have a great 
way to go to capture all of them.” 

Explaining that his company builds both types of oil en- 
gines, the full Diesel and the Hesselman, Mr. Campbell said 
that they do not consider the Hesselman necessarily a substi- 
tute for the ignition-compression engine, nor that the only 
solution to economical use of oil-engine power is to be found 
in the compression-ignition Diesel engine. There are fields 





R. F. Norris, Burgess Laboratories (left), answers some 
questions relating to his paper on passenger car air filters 
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where the latter cannot be economically applied, either be- 
cause of its high initial cost or its low utility factor, he said, 
adding that in some services not enough hours of duty a year 
can be found in which to reasonably write off the additional 
investment out of savings effected by using oil fuel. He 
stated further that these same conditions would, in some 
circumstances, even prevent the use of a Hesselman engine 
which is generally lower in initial investment than the Diesel. 

In speaking of the operation of a Diesel engine on the 
road the author warned that the driver should be watched 
closely to see that he does not overload the engine. This, he 
pointed out, is easy to do because of the engine’s high torque 
characteristics at low speeds and its apparent ready willing- 
ness to serve. Engine overloading often results in stuck piston- 
rings, smoky exhaust, damaged bearings and scored cylinders, 
he said. 

On the subject of Diesel engine maintenance the author 
stressed the importance of clean fuels and the necessity of 
daily draining the traps provided to collect sediment and 
water. Preventive maintenance is necessary to insure Diesel 
economy, he said, adding that the cost of such supervision 
and inspection is only about 10 or 15 per cent greater than 
similar maintenance on gasoline engines. 

Mr. Campbell revealed that his company has found a way 
to overcome a major problem, the sticking of piston-rings. 
By a change in ring design, he explained, they have operated 
engines for as long as 2000 hr. with rings perfectly free, 
which under old conditions would stick at approximately 
300 hr. 

The modern trend of increasing the motor car’s powerplant, 
and the tendency to decrease the frontal area of the radiator 
and obstruct it with grilles, shutters and ornaments is greatly 
increasing the necessity of keeping the cooling system clean, 
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F. M. Young, president, Young Radiator Co., explained in 
opening his paper “Care and Servicing of Engine Cooling 
Systems”. Radiator clogging is often due to impurities in 
water as dissolved greases and salts practically always are pres- 
ent or acquired, he said. Mr. Young treated the different 
impurities and chemical reactions arising where city-softened, 
rain, surface, sea, well and distilled water are used as cool- 
ing mediums and indicated that the source of water supply 
becomes quite a problem. He added that electrolytic cor- 
rosion is another form of corrosion which takes a prominent 
place in cooling system failures. 

In discussing radiator cleaners, Mr. Young mentioned that 
most of those commercially available are of the alkaline type, 
principally washing soda. These alkaline cleaners are able to 
emulsify oil and grease that act as a binder for the rust, and 
in this-manner the greater part of the rust and corrosion can 
be flushed out with the oil and grease, he explained. How- 
ever, he continued, alkaline cleaners have no effect on hard 
rust scale which can be removed with acid cleaners, such as 
muriatic acid solutions. He does not recommend acids for 
general use due to inherent dangers in application and be- 
cause, if not thoroughly washed out after use, they may attack 
radiator metal and cause severe corrosion, thus offsetting the 
advantages of their cleaning action. 

Mr. Young recommends that radiators be drained and 
thoroughly flushed every three to six months, depending upon 
the condition of the water and the amount and type of ser- 
vice required by the engine. During this operation he ad- 
vocates that the connecting hoses be removed and the radiator 
and engine block flushed separately in reverse to the regular 
flow of water. 

In the afternoon of the second day R. S. Damon, vice-presi- 
dent in charge of operation, American Airlines, Inc., who was 
introduced by Capt. Charles W. France, session chairman, 
discussed “Problems in Airline Operation’, particularly as to 
how to get the most out of airplanes. On a plane which is 
spanning the United States and making only three stops 
en route, Mr. Damon listed the necessary service at each stop 
to include gasoline and oil, external check of airplane struc- 
ture and motor, correction of any defects reported by the 
crew, water for washing and drinking, food, and removal of 
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garbage and toilet receptacles. The American Airlines Flag- 
ships have a capacity of 822 gal. of gasoline, which gives a 
theoretical range of 1800 miles at cruising speed, he explained, 
stating that this introduces a problem in gasoline tank con- 
densation which must be taken care of by checking gasoline 
tank strainers more often. The air line is glad to pay the 
price for this extra service because nothing adds more to the 
safety of air travel than an adequate gasoline reserve to reach 
an alternate airport in time of bad weather. 

In answer to a question Mr. Damon said that icing of 
carburetors can best be taken care of by the provision of 
adequate heat as far as air line operation is concerned. 

Col. A. W. S. Herrington, Marmon-Herrington Co., who 
with Mr. Young was delayed in reaching the meeting because 
the plane in which they were flying was forced to land on 
account of bad flying weather, told of observations made on a 
recent European trip. He found England very different from 
the United States. Its automobile taxation is based upon the 
cubic capacity of the engines and pyramids rapidly, causing 
the British to keep engine sizes down to the minimum. Fuel 
costs are high, and in general our restrictions do not begin 
to compare with those faced by designers in England. Colonel 
Herrington said that he was surprised to find that truck users 
in England have the confirmed opinion that dual tires are 
not successful, adding that this is due to an 87 in. width law. 
He is convinced the American automotive-type Diesel engines 
are more reliable, mechanically, than any he saw in Europe. 

Germany, he believes, will be the country to reckon with 
from an automotive standpoint in the next ten years. The 
coordination of all transportation under one department will 
make for greater advance, the speaker said. 

He called attention to the fact that such countries as Syria, 
Persia and Palestine are wholly dependent upon Europe and 
the United States for motor vehicles. In this respect, he said, 
we face a peculiar situation; French equipment can go into 
Syria free, the duty of American equipment is extremely 
heavy. However, he said, in view of the fact that Syrians are 
hard business men they will pay a 75 per cent duty and buy 
vehicles made in the United States. He cited the work of 
American engineers in building the Iraq pipeline across a 
750-mile stretch of desert, using American trucks and equip- 
ment. 

After dinner on the second evening Session Chairman B. E. 
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Sibley, chief technologist, Continental Oil Co., introduced 
students of the Oklahoma University and the Texas Agricul- 
tural and Mechanical College who took over the program 
staging their debate on the relative futures of two and four- 
cycle engines. This event closed a most successful regional 
meeting in which automotive engineers of the Southwest 
evidenced intense interest in extending SAE activities in that 
region. 


The Committee on Arrangements for this exceptional pro- 
gram included: B. E. Sibley, general chairman; A. J. Kean, 
local chairman; Samuel C. Bovell, William Edward Lind, 
Milton James Noell and Frank N. Watson. T. B. Rendel, 
SAE vice-president representing Fuels and Lubricants, worked 
with this group in preparing the program. Harry J. Olmsted, 
director, Texas Centennial Exposition, helped in a major way 
to make the meeting a success. 





Digests of Papers Presented at Dallas Regional Meeting 
October 8-9 


Auxiliary Automotive Equipment Used in Servicing Oil 
Wells—C. P. Parsons, vice-president, Halliburton Oil 
Well Cementing Co. 


RIMARY purpose of the auxiliary automotive equipment and service 

described in this paper is to mix cement and place it in an oil well 
in such a manner that it will control high pressures and afford pro- 
tection to the oil from the intrusion of salt water. Sixteen other uses 
are described, including cementing leaks and fighting fires. 

Various types of the 200 oil-well servicing truck units used are dis- 
cussed. Difficult load conditions have made four-wheel drives desirable 
on the trucks carrying the cement mixer and pumps. Development of 
pumps has had to keep pace with the increasing pressures of ever- 
deepening wells. With a battery of two or three mixers, cement can 
be mixed at the rate of a thousand sacks every few minutes. Pumps 
and mixer are usually driven from the truck motor. 


A Discussion of Passenger-Car Air Filters—R. F. Norris, 
director, acoustical research, C. F. Burgess Laboratories, 
Inc. 


N early years cars used no air filters. Dust conditions then were not 

bad because there were few cars and they were used only when 
the weather was good. Naturally, the mileage was relatively small. 

Modern cars are run all year and are so numerous on the highways 
that the dust is stirred up continually and a filter is a real necessity. 
Many types of filters have been made but at present the oily-maze and 
the oil-bath types are the most generally used. 

The automobile manufacturer cannot possibly predict the conditions 
under which a car will be used so the operator should choose the type 
of filter he needs. Under normal conditions in the East or Middle West, 
the oily-maze type is adequate even if it is serviced less often than 
the manufacturers specify. In constantly dusty regions the oil-bath type 
is necessary to obviate the necessity for too-frequent servicing. Neither 
type of cleaner is perfect and the manufacturers are working toward 
better performance, easier servicing and smaller, lighter units. 


Economic Place of Automotive Oil Engines—Arch F. 
Campbell, Waukesha Motor Co. 


OR conclusions as to the future possibilities of automotive oil engines, 

the fields and histories of both the oil engine and the gasoline 
engine are surveyed. By oil engine is meant both the full Diesel engine 
and the Hesselman oil engine, the latter being a low-compression engine 
burning Diesel fuel in which a spark-plug is used for ignition. This 
engine was originated by a Diesel designer as a means of overcoming 
the problems of the high-pressure engine. 

If the oil engine is to replace the gasoline engine in the automotive 
field, it must equal or better the standards set up by the gasoline engine. 
These standards are enumerated as quietness, smoothness, reliability, easy 
starting, high performance, high output per pound, economy, and uni- 
versal service. 

Changes necessary to adapt the Diesel engine to automotive service 
are given as lighter weight, smaller size, greater acceleration, simplified 


starting, and interchangeability with existing gasoline engine standards. 

The paper devotes most of its space to describing the operating prin- 
ciples and mechanical details of the Hesselman oil engine and the Comet 
full Diesel engine. 


Care and Servicing of Engine Cooling Systems—F. M. 
Young, president, Young Radiator Co. 


HIS paper deals with the cooling water and its treatment; the object 

of the use of the closed cooling system; the treating of water; the 
importance of cleanliness; supply of coolant used; use of inhibitors and 
water softeners; the cleaning of the engine jackets in gasoline and Diesel 
engines; compressors and pumps; and in general, the various elements 
having to do with proper functioning of the engine and its accessories 
comprising the cooling system and the better operations that can be had 
by giving proper attention to these parts. 


Problems in Airline Operation—R. S. Damon, vice- 


president in charge of operation, American Airlines, 
Inc. 


| this paper the author has attempted to outline from the adminis- 
trative side some of the problems in connection with the operation 
of air transportation, in particular, the problems incident to the starting 
of new schedules. 

Beginning with a brief résumé of many of the types of questions that 
come up daily, the paper proceeds to outline a description of, and the 
method of handling, the master change in schedules and includes the 
standard form in use for many of the problems attached to it. 


Variable Transportation Problems of the World—Col. 
A. W.S. Herrington, president, Marmon-Herrington Co. 


O show how various conditions in foreign countries influence what 
is needed and wanted in automotive transportation, the author takes 
his readers on a European and Asiatic tour. 

In England the effect on engine size of taxation on a basis of cubic 
capacity, and of the cost of fuel is explained. Width restrictions and 
doubt as to their success have held back adoption of dual truck tires 
in this country. 

Winding cobblestone roads and hordes of bicyclists affect transporta- 
tion requirements in Holland and Belgium. 

Progress is believed to be fastest in Germany, where systematized 
roadways, lack of speed laws, an emphasis on research, and a uniting 
of all forms ot transportation—all contribute to accelerate automotive 
development. 

Syria, Persia, and Palestine are cited as three countries that are wholly 
dependent on Europe and the United States for automotive equipment. 
In Syria, American cars have stood up so well against the heat, dirt, 
and dust that they frequently are preferred over European cars on 
which there is not the heavy duty placed on American cars. For example, 
it is doubted whether the Iraq pipe line could have been laid across 
the desert without the rugged American transportation units. 
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New Members Qualified 


Acueson, Howarp A. (M) president, Acheson 
Colloids Corp., Port Huron, Mich. 


ALLDREDGE, MarRSHALL H., Jr. (A) sales man- 
ager, Thompson Products, Inc., 7881 Conant 
Road, Detroit, Mich. 


BackorF, WILLIAM Joun (J) junior engineer, 
Pure Oil Co., 35 East Wacker Drive, Chicago, 
Ill.; (mail) Pure Oil Co., Mechanical Labora- 
tory, Post Office Box 266, Winnetka, III. 


Barser, ARTHUR W. (A) representative, Dun- 
lop Tire & Rubber Goods Co., Ltd., 870 Queen 
St., East, Toronto, Ontario, Canada; (mail) 29 
Kennedy Ave., Swansea, Ontario, Canada. 


Barkxey, Herman D. (J) instructor, Indiana 
Technical College, Fort Wayne, Ind.; (mail) 
313 West Brackenridge St. 


BausENBACH, ARTHUR E. (A) sales manager, 
charge, wholesale sales, Nilsen Auto Electric 
Service Co., 830 North Boulevard, Oak Park, 
Ill. 


BLoMGREN, Oscar CLARENCE (A) proprietor, 
Lorraine-Harley-Davidson Co., 897 Linden 
Ave., Hubbard Woods, IIl. 


Cask, C. D., Lieut. (jg) (SM) officer in 
charge, power plant division, U. S. Navy, Naval 
Air Station, Ground School, Pensacola, Fla. 


Cocuran, R. W. (A) factory representative, 
White Motor Co., Cleveland, Ohio; (mail) 601 
East 18th Ave., Denver, Colo. 


Cotston, LEonaRD ANDREW (M) assistant 
chief engineer, Romec Pump Co., Elyria, Ohio; 
(mail) 2330 B Third St., Ocean Park, Santa 
Monica, Calif. 


Cox, Barney C. (A) production manager, 
Melling Forging Co., Lansing, Mich. 
Crowtey, Crype A. (M) director of re- 


search, Technical Service Bureau, Inc., 6805 
North Clark St., Chicago, III. 


Deut, Corus J. (A) salesman, International 
Harvester Co., 611 West Roosevelt Road, Chi- 
cago, Ill. 


Evecetu, Nem W. (A) district sales man- 
ager, Monarch Governor Co., 1932 West 
Bethune Ave., Detroit, Mich. 





These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Sept. 10, 1936, and 
Oct. 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





GarEE, Jonn A. (A) dynamometer operator, 
aviation engine experimental laboratory, Avia- 
tion Mfg. Corp., Oliver Street Plant, Williams- 
port, Pa.; (mail) 1o11 Baldwin St. 


Gray, Harry F. (A) president, general man- 
ager, International Piston Ring Co., 2401 West 
Superior Ave., Cleveland, Ohio. 


HartLey, Hersert (FM) technical officer, 
Shell Co. of Australia, 77 York St., Sydney, 
N.S.W., Australia. 


Haw ey, Frank O. (M) sales engineer, In- 
ternational Harvester Co., 606 South Michigan 
Ave., Chicago, IIl. 

Herpt, Witi1am (A) chief engineer, Roger 
Smith Hotels Corp., New York City; (mail) 
Hotel Wentworth, 59 West 46th St. 


Hotis, Jack O. (A) representative, Ameri- 
can Hammered Piston Ring Co., 7310 Wood- 
ward Ave., Detroit, Mich. 


Jounnston, Carey Wiriiam (A) president, 
Tire Deflation Indicators, Inc., 815 Bergenline 
Ave., Union City, N. J.; (mail) 69 Monticello 
Ave., Newark, N. J. 

Kennepy, Harry E. (M) 105 Tunnel Road, 
Berkeley, Calif. 


KLINGLER, MicHaEL JouHn (J) engineering 
draftsman, Busch Sulzer Bros.-Diesel Engine 
Co., Second & Utah Sts., St. Louis, Mo.; (mail) 
3709 South Spring Ave. 

Kuun, Jackson G. (M) design engineer, Kin- 
ner Airplane & Motor Corp., Glendale, Calif.; 
(mail) 628 North Adams St. 


Lancaster, Geo. H. (J) test engineer, Wright 
Aeronautical Corp., Paterson, N. J.; (mail) 34 
State St., Bloomfield, N. J. 


LanpHy, Irwin THeopore (M) plant engi- 
neer, Bowen Products Corp., 2760 West War- 
ren Ave., Detroit, Mich. 


Lovesty, ALFRED Cyrit (FM) experimental 
engineer, Rolls-Royce, Ltd., Nightingale Road, 
Derby, England. 

McEtwee, Ricuarp G. (M) foundry engi- 
neer, charge of cast iron division, Vanadium 
Corp. of America, 2440 Book Building, De- 
troit, Mich. 

Munn, C. G. (A) president, Reynolds Spring 
Co., Jackson, Mich. 

Nairn, Norman D. (FM) managing director, 
Nairn Transport Co., Ltd., Beyrouth, Syria. 


Puiturps, Witiiam K., Jr. (J) draftsman, 
Corbitt Co., Henderson, N. C.; (mail) 121 
Granite St. 


Potrer, JoHn P. (A) president, Shuler Axle 
Co., Inc., 2901 South Second St., Louisville, Ky. 


Ray, JEAN YANDELL (M) supervisor, auto- 
motive equipment, Virginia Electric & Power 
Co., 700 East Franklin St., Richmond, Va. 

RickLes, MiLton (J) test engineer, Shell Oil 
Co., Martinez, Calif.; (mail) 1534 Willow St. 


Roserts, Donatp B. (M) assistant battery 
engineer, Delco Remy Division of General Mo- 
tors Corp., Muncie, Ind. 


SCHAEFER, WILLIAM E. (M) assistant chief 
engineer, Whitney Chain & Mfg. Co., 237 
Hamilton St., Hartford, Conn. 


Tracy, CuHarces Sepcwick (J) research en- 
gineer, Standard Oil Development Co., Eliza- 
beth, N. J.; (mail) 176 Stiles St. 


Ucxo, Bernarp (M) designing and comput- 
ing engineer, International-Plainfield Motor Co. 
(Mack), South Second St., Plainfield, N. J.; 
(mail) 324 Franklin Place. 


WueatT ey, J. W. (A) inspector, Sherwood 
Bros., Inc., Baltimore Trust Building, Balti- 
more, Md.; (mail) 701 North Baltimore Ave., 
Towson, Md. 


Applications Received 


Barton, Haroip, draftsman, Consolidated 
Aircraft Corp., San Diego, Calif. 


Brown, Juius L., factory clerk, Ward Motor 
Vehicle Co., Mt. Vernon, N. Y. 

Burke, Epwin Woopwarp, aviation cadet, 
U. S. Navy, Pensacola, Fla. 

CuHapin, Noe, auto service engineer, Cities 
Service Oil Co., Cleveland, Ohio. 

Cox, Cuester AsHTon, partner, Robbins & 
Cox, Wollaston, Mass. 


DeNnTAN, JEAN, documentary service, Air 
France, Paris, France. 


Doane, F. B., vice-president, Magnaflux 
Corp., Chicago, Ill. 


DuckwortH, Joun B., engineer in engine 
laboratory, Standard Oil Co. (Ind.), Whiting, 
Ind. 
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The applications for membership 
received between Sept. 15, 1936, and 
Oct. 15, 1936, are listed herewi:h. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 





Duus, H. C., chemist, Ammonia Department, 
E. I. du Pont de Nemours & Co., Wilmington, 
Del. 


Fix, Frep, salesman, Johns-Manville Sales 
Corp., Cleveland, Ohio. 
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ForstnerR, H. R., parts and service manager, 
Campbell-Simpson Motor Co., Boise, Idaho. 


FuLter, Epwin M., sales engineer, Lamson 
& Sessions, Cleveland, Ohio. 


Greer, Epwarp M., 4052 Tyler, Detroit, 
Mich. 


Hansen, Tace, shop foreman, Arlington Olds, 
Arlington, Mass. 


Haran, Wixsvur, fleet superintendent, Gor- 
don Baking Co., Chicago, Ill. 


Harris, Benyamin F., III, industrial engi- 
neer, 224 South Michigan Ave., Chicago, Ill. 


Harris, Darrot N., research engineer, Shell 
Oil Co., Martinez, Calif. 


Henic, Lupwic, engineer, Luscombe Airplane 
Development Corp., West Trenton, N. J. 


(Continued on page 24) 














Program on E.P. Rear Axle Lubricants 


Proposed by Lubricants Division* 


HE Lubricants Division of the SAE Standards Commit- 
Te has long known that the time is approaching when 

it will be necessary to establish a classification for ex- 
treme-pressure lubricants. Realizing that nothing could be 
done until a satisfactory method for testing E.P. characteristic 
had been developed, the division has been waiting upon the 
Research Committee that has been developing the SAE EP. 
Testing Machine. 

It has frequently been said that the SAE motor oil classi- 
fication sets up a series of sizes comparable to the series used 
by hat manufacturers. When you define an oil as SAE No. 30, 
you define only its viscosity. Just as a No. 7 hat might be 
of any type or quality, so may SAE No. 30 oil vary greatly in 
characteristics. However, there is one thing common to the 
two classifications: the SAE No. 30 must be a motor oil, which 
implies that it must possess characteristics not defined by its 
size. Some other fluid which had the same viscosity might 
not be a motor oil, nor even a lubricant. 

Classification of extreme-pressure lubricants involves de- 
termination of more than one characteristic. Our shoes might 
be taken as the analogy. The size of a shoe is determined 
both by its length and its width. Similarly, an E.P. lubricant 
must be classified by the viscosity and by the load-carrying 
capacity. Even beyond this point, a good deal is implied 
when calling a product an “extreme-pressure lubricant”; that 
is to say, it must have the characteristics of an oil, since it 
would be at least theoretically possible to make mixtures of 
soap, water and glycerine which would have high load-carry- 
ing capacity and definite viscosity. At present, just what is 
implied by the term “extreme-pressure lubricant” is not fully 
understood. Most of the time any rear-axle lubricant is func- 
tioning as an oil. Part of the time it is functioning chemically 
instead of physically, and good load-carrying capacity can be 
obtained by methods which detract from the utility of the 
lubricant when not working under E.P. conditions. Such 
characteristics are entirely outside the sphere of SAE classifica- 
tion, although they may be vital characteristics of specifi- 
cations. 

At a meeting of the Subdivision on Classification of 
Transmission and Rear-Axle Lubricants in Detroit on Oct. 8, 
the main point discussed was whether the time is approaching 
when the SAE EP. testing machine can be used for classify- 
ing the load-carrying capacity of E.P. lubricants. Although 
the machine is not yet perfected, the cooperative work done by 
the group of laboratories owning the first twenty of these ma- 
chines has been very encouraging, so the subject was ap- 
proached from the viewpoint of the automotive requirements, 
and the conclusion reached was that while a classification can- 


*This is a progress report of the transmission lubricants subdivision of the 
lubricants division of the SAE Standards Committee. 





Load-carrying classification, believed 
unwise now, may be feasible in six 
months following large-scale perform- 
ance records on new hypoids and con- 
tinued improvement in details of SAE 


E.P. testing machine. 





not now be suggested, there is enough information to be in- 
dicative of how it may be possible to draft a classification be- 
fore very long. 

There are now running on the road three general classes 
of rear axles. By far the largest class, composed of the older 
cars, function perfectly on straight mineral oils, or on trans- 
mission greases possessing no E.P. characteristic. The next 
largest class is believed to function better with a lubricant 
having a certain amount of E.P. quality, these representing a 
fair proportion of the cars manufactured in the last two or 
three years. 

Now, however, the automobile industry is about to produce 
in much larger quantities, cars which it is believed will need 
E.P. lubricants with the highest possible load-carrying capacity. 

The SAE E_P. testing machine can be operated at a variety 
of speeds and rates of loading. For the sake of simplicity, the 
attempt was made to draft a possible classification on the basis 
of a single speed, a single rubbing ratio, and a single rate of 
loading, which would leave as the only variable the load 
carried. As a basis for this, the cooperative work of the E.P. 
Research Committee was taken, plus a very considerable 
amount of data on commercial lubricants furnished by mem- 
bers of the committee. In examining these data, it is im- 
mediately obvious that ratings made at low speeds may very 
easily be misleading, but at a speed of 750 r.p.m., a very much 
better correlation may be expected. Next, since most of the 
work has been done with a rubbing ratio of 14.6, and a load- 
ing rate of 83.5 lb. per sec., these conditions likewise were 
assumed. 

Having thus disposed of three variables, it remained to at- 
tempt to determine the load which it would be necessary for 
the lubricant to be capable of carrying. There was prac- 
tically unanimous agreement that any E.P. lubricant which, 
under the conditions given above, would carry a load of 550 
lb., would be suitable for hypoid gears, providing of course 
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that its other characteristics not subject to classification were 
satisfactory. 

The next type considered was lubricants suitable for some 
of the spiral bevel gears which have been manufactured in 
the last few years and which do not need the very powerful 
type of lubricant. This type of lubricant has also been used in 
service with certain hypoid gears, after these gears have been 
well “broken in” with the factory filling of the more powerful 
type. At the present time there is a general belief that it is 
not possible to obtain maximum load-carrying capacity with- 
out some degree of sacrifice of certain qualities such as re- 
sistance to oxidation, desirable in a rear-axle oil when not 
functioning under the E.P. condition. 

Again, by examining records of tests of a great many ex- 
perimental and commercial lubricants, many of the latter hav- 
ing plenty of service data to substantiate their satisfactory 
nature, it was decided that this group of lubricants under the 
same conditions of speed and loading, would carry a load of 
250 lb. or less. Incidentally, a straight mineral oil without 
any E.P. base will usually carry about 50 lb. or a little more. 
It, therefore, appears that there will be a continued and fairly 
large demand for lubricants in this class, and that from now 
on there will be a growing demand for lubricants of the very 
high load-carrying type. 

For evaluating lubricants with load-carrying capacity be- 
tween that of straight oil and the limit of 250 lb. at 750 r.p.m., 
it appears fairly sure that some other speed or loading rate 
will be required because at 750 r.p.m. the load capacity rat- 
ings become difficult to check consistently below about 250 |b. 
This matter, probably quite important, will have to be set- 
tled after further research. 
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There are, of course, some commercial lubricants inter- 
mediate in load-carrying capacity, but the point it is wished to 
make is that the utility of an E.P. lubricant is not definitely 
determined by the numerical value of its load-carrying ca- 
pacity under standard conditions of speed and loading. This 
is because gears apparently do not follow a sliding scale of 
requirement. The largest group of gears has a relatively low 
requirement, and the smaller new group has a relatively high 
requirement. The lubricants most satisfactory for one class 
are by no means necessarily most satisfactory for the other. 

The subdivision feels that while at the present time it would 
be very unwise to suggest a load-carrying classification, it is 
also probable that six months hence, when it has plenty of 
large scale records of the performance of the newer type 
hypoid gears and can, therefore, determine their requirements 
better than it is at present possible, it may then be able to 
group the E.P. characteristics into classes. It appears at pres- 
ent most probable that two classifications will be adequate to 
take care of future conditions. Meanwhile, the SAE E.P. 
testing machine is being improved in the details which ap- 
parently should be modified. 

The subdivision offers this report for information, and to 
indicate to the industries the general line which it is trying 
to follow. It is hoped that at least by the time of the 1937 
SAE Summer Meeting, it will be possible to suggest to the 
Standards Committee a definite scheme for the classification 
of E.P. characteristic. 

In conclusion, it may be added that there is practically 
unanimous agreement among automobile manufacturers that 
there is no necessity to produce oils suitable for the extreme 


hypoid gears in any SAE viscosity higher than SAE No. go. 








Hic1, Bernarp J., 
Corp., Anderson, Ind. 
Hunter, H. Ciirrorp, research chemical en- 


inspector, Delco-Remy 


gineer, Gulf Research & Development Co., 
Pittsburgh, Pa. 
IMFELD, CHARLES A., director, Societé 


Anonyme Adolph Saurer, Arbon, Switzerland. 

JoHNson, RaLtpH SAMUEL, test pilot, United 
Air Lines, Cheyenne, Wyo. 

Jones, Henry Ware, Jr., president and gen- 
eral manager, American Tube Bending Co., Inc., 
New Haven, Conn. 

Kimmey, R. P., field engineer, 
Weidenhoff, Inc., Chicago, III. 

LAMACHE, ANDREW, assistant chart draftsman, 
McCann-Erickson Advertising Agency, New 
York City. 

Line, Geratp D., 
Corp., Detroit, Mich. 

LypeckER, FrepericK ReIMeER, Prestone spe- 
cialist, National Carbon Co., New York City. 

Marcuant, L. R., manager, Illinois Farm 
Supply Co., Chicago, III. 

McGuire, Rosert C., 1110 Wyatt St., Bronx, 
New York. 

MEERDINK, Jess W., chief engineer, Uni- 
versal Motor Co., Oshkosh, Wis. 


Joseph 


engineer, Wilcox-Rich 
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Applications Received 
(Continued from page 22) 


Mezey, GerorceE, service salesman, John B. 
Mezey, Inc., New York City. 
Mixter, Cuarves H., assistant representative, 


service manager, The White Motor Co., Cleve- 
land, Ohio. 

Oxiver, ALFRED Frank, sales and _ service 
manager, Electric Auto-Lite, Ltd., Sarnia, Ont., 
Canada. 

Parsons, JOHN THOREN, sales engineer, The 
Parsons Co., Detroit, Mich. 


Petrerson, ANnpveERS G., shop 
Bultfabriken Hallstahammar, Sweden. 


engineer, 


Piocn, WiiuiaMm F., chief draftsman, Ford 
Motor Co., Dearborn, Mich. 

PirrmMan, KENNETH FLEETWOOD, engineer, 
Standard Carriage Works, Inc., Los Angeles, 
Calif. 


Rosen, Sipney, sales and consultant, Miller 
Auto Supply, New York City. 


SavacE, Epwin H., special construction engi- 
neer, White Motor Co., Cleveland, Ohio. 


STaHL, ANDREW T., testing engineer, Inter- 
national Motor Co., Plainfield, N. J. 

SHARPE, Wittarp H., service 
Coombs & McBeath, Boston, Mass. 


inspector, 


SrouGHTON, GeorcE H., instructor, General 
Motors Institute, Flint, Mich. 

SUNNEN, Gus., general manager, Sunnen 
Products Co., Ltd., Chatham, Ont., Canada. 

Tsien, Hsuet Cnu, graduate student, Massa- 
chusetts Institute of Technology, Cambridge, 
Mass. 

TurRNER, GEorGE WILLIAM, manager, com- 
mercial department, Castner Garage, Ltd., Scho- 
field Barracks, T. H. 

Turner, Van, editor of Chexall Division, The 
Chek-Chart Corp., Chicago, IIl. 

Van Hie, Bryn Juan, field engineer, Frazier- 
Wright Co., Los Angeles, Calif. 

Vetter, Haroip W., chief inspector, Chevro- 
let Motor Co., Kansas City, Mo. 

WALDHUFFER, FRANTISEK, general manager, 
Ceskomoravska-Kolben-Danck, Prague, Czecho- 
slovakia. 

Weer, R. L., laboratory engineer, White 
Motor Co., Cleveland, Ohio. 

Wuitinc, Justin R., time study 
DeVilbiss Mfg. Co., Toledo, Ohio. 

Wyoter, Joun J., Dr. Ing., research engi- 
neer, Doherty Research Co., New York City. 

ZEITLIN, JACK, 1873 48th St., Brooklyn, N. Y. 


engineer, 
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“SENATOR” FORD will broadcast HOTEL COMMODORE 
interviews with Automobile Show New York City 
visitors to the Banquet Hall... Hear 

what Mr. & Mrs. John Q. Public NOVEMBER 12 


think of the new models! 
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. 7 
Explains Relation of 
. . 7 
Physiology to Driving 
@ No. California 

It is seldom necessary for a driver with well- 
formed driving habits to make rapid judgments 
on the road, even though the other person 
is grossly wrong, Dr. Eric Ogden, assistant 
professor of physiology, University of California, 
told 78 members and guests of the Northern 
California Section at its Oct. 13 meeting, in 
his paper, “Physiological Considerations in 
Driving Safely”. Dr. Ogden qualified this 
statement by saying that this is only true if 
the driver’s habits are not affected by certain 
adverse states, which he divided into four 
groups. In the first he listed fatigue, hunger, 
vibration, and wrong eating; in the second, 
the circulation of chemical poisons in the blood, 
of which the two most common are carbon 
monoxide and alcohol; in the third, physical 
disability; and in the fourth group, mental 
inadequacy including poor intellect and even 
distractions producing inattention. 

On the program with Dr. Ogden was V. W. 
Killick, chief, bureau of statistics, department 
of motor vehicles, State of California, who gave 
a resume of the activities of his department in 
bettering driving conditions. He also spoke of 
the part which motor-vehicle design plays in 
traffic safety. 

Touching on psychology, Dr. Ogden spoke 
on inborn and acquired reflexes. He used an 
example of Yandell Henderson of Yale, ex- 
plaining that when we are faced with an emer- 
gency involving fear or excitement, the ten- 
dency is to stiffen the legs and arms. “In 
driving a car,” he said, “those of us who have 
driven confidently for a number of years will, 
when facing an emergency giving rise to fear, 
check our inborn extension reflex for long 
enough to transfer our right foot from the 
accelerator to the brake before pressing down, 
and instead of extending both arms we will 
bend one and extend the other. On the other 
hand, the novice, whom fear deprives of his 
recently acquired reflexes in a traffic emergency, 
will naturally extend both arms and both feet, 
usually with disastrous results.’ 

On the subject of carbon monoxide, Dr. 
Ogden explained that it acts upon man in two 
ways. Like alcohol, he said, it depresses the 
ability of the brain to use oxygen, and further- 
more it interferes seriously with the transport 
of oxygen to all parts of the body. He added 
that in the concentrations usually met with in 
automobile driving, its effect is apt to be slow 
and insidious, and that the effect of serious 
poisoning by carbon monoxide is very much 
slower to pass off than that of alcoholic poi- 
soning. 
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Mr. Killick, in his talk, told of the interest 
of the California Department of Motor Ve- 
hicles in studying the effect which changes in 
our car design have upon traffic safety. He 
expressed a belief that moving the driver for- 
ward will undoubtedly have the effect of cau- 
tioning the driver by reason of making him 
realize his personal danger in case of a colli- 
sion. A potential advantage of the thoroughly 
streamlined cars is, as he sees it, the tendency 
to glance off in collisions and to upset without 
serious consequence. Mr. Killick expressed the 
opinion that, although the cost of thoroughly 
modern and safe car designs seems to be re- 
tarding advancement, economic necessity will, 
in time, dictate the improvements which are 
now being held back. 

Mr. Killick opined that many elderly people 
are not purchasing new cars, apparently be- 
cause of fear that they will not be able to 
cope with their high power, restricted visibility, 
and with modern traffic conditions. In speaking 
of the inability to control drivers, Mr. Killick 
said that he feels obligatory use of governors 
limiting car speed to reasonable levels would 
result in at least a 25 per cent cut in fa- 
talities. 

Following Mr. Killick’s talk, a safety motion 
picture, “Saving Seconds”, sponsored by the 
National Safety Council, and a motion picture 
on home fire prevention, were shown. 


“Question Box” 
Promotes Discussion 


@ Oregon 
The Oregon Section’s “Question Box” pro- 
vided an interesting feature of its Oct. 9 


meeting, along with a Chevrolet Motor Car 
Co. sound motion picture of factory production 
methods showing how they might apply to 
maintenance. Twenty members and 22 guests 
were present at the dinner which opened the 
meeting. 

Section Chairman M. E. Vande Water called 
upon members who had been assigned to an- 
swer questions submitted at the last meeting. 
S. C. Schwarz, chemical engineer in charge of 
production, Refining Industries, Inc., answered 
a question about safe driving speeds for tires. 
He said 50 to 60 m.p.h. is generally accepted 
as the maximum speed at which a car can be 
kept under control if a blowout occurs. 

Earl Marks explained the reason for coil 
failure in a new model motor which has had 
the contour of the combustion-chamber changed. 
His theory for the failure, which was noted at 
high speeds after the motor had been driven 
3000 miles, is that it was caused by increased 
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Field Editors 


Baltimore 
Espy W. H. Williams | 
Buffalo 
O. A. Hansen 
Canadian 
Warren B. Hastings 
Chicago 
Austin W. Stromberg 
Cleveland 
John Paul Weber 
Dayton 
No Appointment 
Detroit 
Frank J. Oliver 
Indiana 
Harlow Hyde 
Kansas City 
No Appointment 
Metropolitan 
Leslie Peat 
Milwaukee 
Max Hofmann 
New England 
J. T. Sullivan 
No. California 
A. V. Ladue 
Northwest 


R. J. Hutchinson | 
Oregon 





Sid Hammond 
Philadelphia 
Henry Jennings 
Pittsburgh 
| No Appointment 
| St. Louis 
No Appointment 
| So. California 

Lewis N. Singletary 
So. New England 

John G. Lee 


Syracuse 
No Appointment 
Washington 


R. E. Plimpton 





turbulence in the combustion-chamber which in- 
creased the gap-resistance causing, in turn, an 
increased strain on the the 
and condenser. 

Speaking of load distribution of semi-trailers, 
A. R. Trombly, president, G. M. Trombly Truck 
Equipment Co., described a chart which he 
presented showing the maximum axle weights 
legal in western states for all truck sizes and 
combinations. He emphasized the great need 
for uniformity of state regulations and _ said 
he believes that legislative action in 13 western 
states this year will accomplish a great deal 
along this line. 

Other members who took part in the discus- 
sion were Fred Dundee, manager, Dundee Auto 
Repair and Machine Works; J. Verne Savage, 


dielectric of coil 











The President Speaks— 
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SAE President Ralph R. Teetor 


helped open the 1936-1937 season of 
the Dayton, Philadelphia and Ca- 
nadian Sections with SAE General 
Manager John A. C. Warner. He 
also opened the First SAE National 
Aircraft Production Meeting in Los 
Angeles (see page 14) with a brief 
address of welcome. 

This particular photograph was 
snapped while he was talking to 
the Canadian Section. 


superintendent of shops, City of Portland; and 
Harley W. Drake, superintendent of automotive 
equipment, Pacific Highway Transport. Mr. 
Drake, vice-president of the Society representing 
and engineering, 
highway 


maintenance 
transportation 


transportation 
spoke briefly on 


Private Plane Buyers 
Deemed Hard to Please 
@ Washington 


The problem of building military and trans- 
more simple than 
owners, Col. John 


port planes is in many ways 
producing planes for privat 
H. Jouett, president of the Fairchild Aviation 
Corp., told more than 150 members and guests 
of the Washington Section gathered at the 
Cosmos Club. Oct. 13. The meeting, which 
devoted to private aircraft, the first 
of the year and was termed the best first meet- 
Preceding it was a dinner 


was was 
ing in many years. 
at which 84 were present. 

With some 100,000 prospective buyers want- 
ing about that many different types of planes 
the manufacturer is faced with problem of 
what kind to build, Colonel Jouett said, adding 
that there are two types upon which the manu- 
facturer can concentrate, naming the “execu- 
tive” plane used by commercial concerns and 
the strictly private type where price is an all- 
important factor. 


NEWS OF THE SOCIETY 


Gadgets, he declared, have become a problem 
in themselves because when a_ prospective 
buyer gets through naming all of the special 


equipment he wants installed there is only 
room for one passenger in a five-passenger 
plane. The manufacturer has to make some 
compromise in building a plane to meet a 
price, but he never makes any that sacrifice 
safety, Colonel Jouett added. 

In written discussion John H. Geisse, in 


charge of development, Bureau of Air Com 
merce, told how the Federal Government is 


exploring every avenue which might lead to a 


broadened market for private aircraft. “It is 
to the private flyer,” he declared, “that this 
country must turn in case of war to secure 


a nucleus from which to build an air force.” 

Further education as to the possibilities of 
the airplane would help to solve the complex 
problem of private flying, according to Charles 
F. Horner, president, National Aeronautic As 
sociation, who Colonel Jouett’s 
paper. 

Charles E. Parker, vice-president, Aeronautical 
Chamber of Commerce, made the statement 
that the yearly model problem should not se- 


also disc ussed 


riously confront aircraft manufacturers unless 
they go out of their way to bring it upon 
themselves. In the automobile industry, he 


said, yearly models bring artificial obsolescence 
and greatly increase the cost of production. 
J. Earl Steinhauer, former operating manager, 


Hoover Airport, a private flyer, said present 
planes, while advanced in some ways, are not 
as suitable as those which could be bought 


some time ago as regard to weight, perform- 

ance and payload. He revealed that it costs 

about $900 a year to fly a $1000 airplane. 
Lieut.-Col. Harold WHartney, chief investi- 


the Senate Committee on Safety, said 
commercial flying is about 18 times as 
safe as private flying. He was answered bi 
Chester Warrington, private flying enthusiast. 
who declared that there is no great hazard in 
flying and cited a number of 
where groups of private flyers have negotiated 
dangerous territories without any mishap what 


gator for 
that 


private cases 


ever. 

James Ray, Autogiro pilot, lauded the fact 
that the aviation industry is getting to the 
point of admitting that our planes are not as 


safe as they should be. 


Research Said to 
Have World by Ear 


@ Indiana 


The last five years have seen greater in- 
dustrial changes than did the previous quarter 
century, and the next two years will witness 


greater progress than we even dream, according 
to William B. Stout, president, Stout Engineer- 
ing Laboratories and SAE past-president, in 
addressing the opening Indiana Section meeting 
held Oct. 8 in conjunction with the Indianapolis 
Section of the American Society of Mechanical 
Engineers. He prophesied that every industry 
represented in his audience of 440 members and 
guests of the two societies would be revolu- 
tionized during the next couple of 
greater extent than in previous history. 


vears to a 


“Research”, he said, “is behind it all. For 
the first time in the history of men we are 
progressing along the route of actual proved 


discovered by research instead of 
along the paths of politicians lead by 
opinion. Research is doing strange things to 
the world. It is swirling us into active chang« 
so fast that few of us can comprehend just 
where we are headed.” 

The most important industrial changes Mr. 
Stout pointed out, have been made in the fields 
of transportation and communication. He added 
that they have wrought such vast changes in 


men 
who 


facts 
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our lives that we rarely comprehend their 
significance. Everything that is touched by 
transportation has been revolutionized, he said, 
stating, “Even houses are about to be on the 
move and are being worked upon by the re- 
search crew which is wrecking tradition built 
upon yesterday, and upon opinion.” 

Mr. Stout said that in spite of the general 
opinion that his views regarding what aviation 
could do have been considered extravagant 
optimism, he only predicted about one tenth of 
what the industry has done in less than a 
decade. Every single industry, he believes, will 
doubtless experience changes as violent in the 
next few years. “Research has the world by 
the ear and is leading along the path of proved 


facts’, Mr. Stout declared in concluding his 
talk. 

More than 100 members and guests were at 
the dinner preceding the meeting. Colored 


moving pictures showing products resulting 
from research work at the Stout Engineering 
Laboratories were exhibited. 


Round-Table Meeting 


Open to Members Only 
@ Buffalo 


A round-table meeting was held by the Buf- 
falo Section at the Hotel Statler, Oct. 13. The 
discussion, which was open to members only, 
centered around tank-truck construction and 
the use of insulation in passenger-car bodies. 


Section’s Revival Based 


Upon Renewed Interest 
@ Kansas City 
Things are stirring in Kansas City. The 
SAE Section has been reorganized with Earle 
W. Pughe, plant manager, Chevrolet Motor 
Co., as chairman. A program of meetings is 
being scheduled by R. J. Collins, vice-chairman; 
W. T. Lutey, secretary-treasurer; W. A. Hamil- 
ton, R. R. Matthews, and C. A. Shepard, who 


are cooperating with Mr. Pughe in Section 
activities. One meeting is planned in which 
SAE Sections in St. Louis and Wichita will be 


New Chairman 





@ Kansas City 


Earle W. Pughe takes the reins as 
chairman of the recently reorganized 
Kansas City Section. 
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invited to cooperate jointly to further the So- 
ciety’s activities in the mid-west. 

Revival of this Section is based upon recent 
progress of automotive interests in and about 
Kansas City. Ford and Chevrolet assembly 
plants, increasingly active, are located there. 
TWA has chosen Kansas City as a divisional 
maintenance center, and additional aviation in- 
terest centers at Fairfax Field, the Government 
airport. Its numerous truck and bus fleets point 
to active participation by engineers and execu- 
tives in transportation and maintenance activi- 
ties. The oil and steel industries also are active 
in the Kansas City area. Under the chairman- 
ship of Mr. Pughe, who has the cooperation of 
key men in the city’s automotive industries, 
the reorganized Section is off to a good start. 


Race Track Called 


Auto Proving Ground 
@ New England 


Mauri Rose, who placed sixth and was the 
first American driver to pass the finish line in 
the Inaugural Race at the new Roosevelt Race- 
way, Westbury, Long Island, Oct. 12, gave a 
pre-race talk at the opening meeting of the 
New England Section, Oct. 6. Addressing more 
than 150 members and guests at Walker Me- 
morial, Massachusetts Institute of Technology, 
Mr. Rose spoke on “Racing and Its Contribu- 
tion to the Automotive Industry”’. 

“The race track”, he said, “is the proving 
ground of motor cars. Improvements in auto- 
motive design, tires and materials are tested 
for their worth on the track. While speed is 
sought, automotive engineers and manufac- 
turers are seeking data on how to attain greater 
safety in their motor cars.” He added that at 
the Memorial Day Indianapolis race world’s 
speed records were broken because research had 
made sturdy tires, dependable steering, and cars 
capable of such startling performances. In 
speaking of the Roosevelt Raceway he said that 
the new track is the most difficult in the world. 

An additional feature of the meeting, the 
first at which Myron C. Huckle, the Section’s 
new. chairman, presided, was the showing of 
pictures of the last Indianapolis race and of the 
construction of Gar Wood’s Miss America X, 
which set a new world record for motorboats 
in defending the Harmsworth Trophy for the 
United States in 1932. 

E. F. Lowe, SAE assistant general manager, 
spoke briefly complimenting the New England 
Section on its membership record. 


Discussion Active 
At Post-Race Meeting 


@ Metropolitan 

Metropolitan Section members were told at 
the first dinner-meeting of the season, Oct. 13, 
that American drivers in the Vanderbilt Cup 
Race, held on Oct. 12 at Roosevelt Raceway, 
Westbury, L. I., did remarkably well in spite 
of the fact that the first American came in 
sixth. Conglomerate assemblies of braking 
mechanisms on cars, that were not designed 
for rapid acceleration and braking anyway, were 
chiefly to blame for America’s poor showing 
on a track, which unlike the Indianapolis speed- 
way, approximates the runs of the European 
road races for which the foreign cars were 
designed. 

Harold F. Blanchard, chairman of the A.A.A. 
Raceway Technical Committee, who presided at 
the meeting, was introduced by T. C. Smith, 
Metropolitan Section chairman. The first dis- 
cussion of the race was given by Lee Oldfield, 
vice-chairman of the A.A.A. committee, who 
emphasized the fact that European engineers 
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have, for years, built cars for the strenuous work 
of road races, whereas many of the American 
cars are basically stock vehicles or built for 
the Indianapolis Speedway. 

“The inertia of the huge United States auto- 
motive industry tends to retard developments 
of the race driving fraternity, because it costs 
millions of dollars to put an idea in produc- 
tion,” he said. He pointed out that manu- 
facturers abroad as well as governments often 
subsidize race-car building, whereas American 
manufacturers depend upon their own prov- 
ing grounds, instead of races, for experimental 
data. 

The discussion brought out the race-track 
advantages of European types of transmissions 
and clutches, which played an important part 
in the visitors’ success. Many of the foreign 
cars, it was pointed out, were built with elec- 
tro-vacuum gear shifts, which permitted pre- 
selection of gears before coming into a curve. 
This, it was explained, allowed extra seconds 
of top speed before declutching and braking— 
a great advantage on the Roosevelt track. 

Supercharging, too, helped the visitors to 
win, it was declared. All the visiting cars had 
Rootes type blowers, whereas only five of the 
American entries were so equipped, a discusser 
stated. 

Frank B. Willis, vice-president, Bendix Prod- 
ucts Corp., proposed the formation of a group, 
backed by individual donations and car manu- 
facturers, to build 12 racing cars of six dif- 
ferent types, to test out superchargers, gear sets, 
clutches, brakes and other design factors on 
American and foreign tracks. 

Other speakers included W. F. Bradley, Paris, 
an authority on racing; Sid G. Tilden, Fred 
R. Speed, Ethyl Gasoline Corp.; A. E. Feragen, 
Bendix Corp.; C. A. McCune, Magnaflux Corp.; 
Peter de Paolo and Phil Schafer, race car 
drivers. 

The meeting followed an outing to the race 
track on Oct. 9, where trials were observed 
and a number of the race cars were inspected 
by Metropolitan Section members. After in- 
specting the cars at the raceway 43 golfers 
repaired to the Wheatley Hills Golf Club for 
luncheon and an afternoon of golf which 
brought keen competition for a group of prizes. 
S. R. Milburn, was in charge of these arrange- 
ments. 


Claims Industry Ages 
When Profit is Sole Aim 


@ Philadelphia 


Asserting that when an industry reaches the 
point that it is interested only in money divi- 
dends and not in the things that its researches 
make possible, it is showing signs of growing 
old, Ralph R. Teetor, president, and John A. C. 
Warner, general manager of the SAE, opened 
the Philadelphia Section 1936-1937 season as 
principal speakers. About 120 members and 
guests, including 25 students of the Spring 
Garden Institute automotive class, were in at- 
tendance. 

In the paper prepared jointly by Mr. Warner 
and Mr. Teetor and presented by Mr. Warner 
the progress of automotive design was traced 
from its beginning to today, with emphasis on 
the part played by automotive engineers in 
solving the complex problems of modern civili- 
zation. Specific illustrations were described and 
pictured on slides along with some little known 
sidelights. 

Describing the paper more as an industry’s 
philosophy than an engineering treatise B. B. 
Bachman, vice-president, Autocar Co., and past- 
president of the Society, commented that the 
ambition of youth and the experience of age, 
harnessed together in proper relation, make for 





sound, orderly progress; with youth represent- 
ing the desire for change and age the caution 
preventing undesirable radicalism. Arthur J. 
Scaife, The Autocar Co., also past-president of 
the Society, pointed out the value of the Society 
in fostering the free interchange of ideas neces- 
sary to progress. 


Standards Committee 
Activities Outlined 


Material progress was made on a number of 
subjects by subdivisions of the Standards Com- 
mittee meeting in Detroit early last month. A 
revised specification for automobile headlights 
to provide greater illumination for night driving 
and to give increased protection against glare, 
was tentatively formulated by one subdivision 
as part of a program to further safety in auto- 
mobile operation. Another subdivision has 
drafted a revised SAE specification relating to 
the use of so-called safety glass in motor ve- 
hicles. The Subdivision on Transmission and 
Rear Axle Lubricants made a study of the 
lubrication problem on present day rear-axle 
constructions as printed on page 23 of this issue. 
Another subdivision has prepared a draft speci- 
fication for v-belts and pulleys to be finally 
worked out with the cooperation of belt manu- 
facturers under the Rubber Manufacturers Asso- 
ciation, with the view of bringing the present 
SAE Standard for fan belts and pulleys, pub- 
lished in the 1936 SAE Hanpsook, up to date. 

A subdivision has also prepared a definite 
recommendation for insert valve seats covering 
both passenger car and heavy duty types that 
will be circularized to the industry for review 
before final adoption by the Society. If the 
present program for these subjects is attained 
they will be ready for final adoption at the 
Annual Meeting of the Society next January. 
Further information regarding them may be 
obtained by applying to the Standards Depart- 
ment of the Society. 


Depicts Trend in 
Air-Brake Design 


@ Chicago 

Stressing the vital necessity of a rugged 
foundation brake rigging specially designed in 
order to transform effectively the pressure of 
compressed air into mechanical braking force, 
Stephen Johnson, Jr., chief engineer of Bendix- 
Westinghouse Automotive Air Brake Co., Pitts- 
burgh, and chairman of the SAE Pittsburgh 
Section, spoke before 146 members and guests 
of the Chicago Section assembled Oct. 6 at the 
Hamilton Club. He declared that the brake 
gear’s importance in safe power-braking is gen- 
erally overlooked, whereas it is a potent factor 
in effective brake control. Improvements in 
brake gear design, Mr. Johnson said, however, 
have contributed substantially to greater brake 
effectiveness and lower maintenance costs. 

Defining air-brake performance, he said, “For 
all-around service and performance of brakes 
for trucks, a factor of 0.5 representing the ratio 
of the retarding force per wheel at the ground 
divided by the weight on the tires at the 
ground per wheel is most satisfactory. Con- 
sidering a factor of 0.6 as a good figure for 
the adhesion between the tire and the road, 
with the above retarding force factor, the avail- 
able braking amounts to practically 834° of 
the effective weight of the vehicle. With such 
a set-up, the deceleration would be 16.1 ft. 
per sec. per sec. from 20 m.p.h., ample for a 
heavy duty vehicle.” 

Superior braking control, Mr. Johnson em- 
phasized, is achieved by a combination of the 
foot type brake valve operating on the front 
brakes and the relay valve operating the rear 
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brakes. This combination is being adopted as 
standard equipment by a number of truck 
makers, particularly on long wheelbase jobs or 
six-wheel vehicles, the speaker pointed out. 

As a safety aid in trailer operation, he advo- 
cated the use of a second brake valve (hand 
operated) located in the tractor cab and con- 
nected to the trailer brakes independently of 
the tractor brakes. By operating the trailer 
brakes independently when going down grade, 
the possibility of jack-knifing due to run-in 
on trailers is greatly minimized, Mr. Johnson 
declared. 

Vice-Chairman Harry F. Bryan, Interna- 
tional Harvester Co., functioned as chairman 
of the meeting in the absence of Chairman 
Fred L. Faulkner because of illness. Glenn 
Johnson, Bowman Dairy Co., chairman of the 
Safety Committee, introduced the speaker. At the 
conclusion of Mr. Johnson’s address, which was 
illustrated with many slides, an interesting dis- 
cussion ensued on the functioning of air-brake 
lines in cold weather and application of brakes 
to four-wheel trailers. This discussion was par- 
ticipated in by Harold Nutt, Borg & Beck: 
Harry O. Mathews, Ilknois Bell Telephone Co.: 
Eric W. Lager, Swift & Co.; Leonard B. Gil- 
bert, White Co., and Harry F. Bryan, Inter- 
national Harvester Co. 


Blames Diesel Design 
For Variety of Fuels 


@ No. California 

“Design of Diesel engines must settle down 
into a much more standardized form before 
an ideal Diesel fuel specification can be writ- 
ten,” concluded A. G. Marshall, Northern 
California Chairman and technical assistant re- 
finery superintendent, Shell Oil Co., in a paper 
entitled “Recent European Developments in 
Diesel Fuel Research” presented at the Northern 
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California Section Meeting, San Francisco, Calif., 
Sept. 15. His presentation was largely a dis- 
cussion of a paper by G. D. Boerlage and J. J. 
Broeze presented at a meeting of the American 
Chemical Society, last April. 

To support this conclusion he reported tests 
on different commercial engines showing con- 
flicting requirements from the point of view 
of fuel specifications. For example, he told 
of one engine that needs different fuels for 
idling and full load; of two commercial en- 
gines that require different fuels for full load; 
and how best exhaust and economy were ob- 
tained only at the expense of rough running. 

He showed how ring-sticking and thickening 
of lubricating oil with soot may be related to 
the nature of combustion in different types of 
engines, using slides to illustrate his points. 
One of these showed the effect of after-burning 
during the expansion stroke and traced its 
cause to imperfect initial mixing of the fuel 
and impingement of the fuel on the cylinder 
walls. 

A time-temperature chart was used to show 
the reason for ignition delay and distinguished 
between chemical and physical delay. Mr. 
Marshall defined physical delay as the period 
in which vapors are being released from the 
liquid; chemical delay as the period of reaction 
between these vapors and the air before ignition 


takes place. This distinction, he explained, 
helps particularly in understanding the be- 
havior of residues. Thus, the residue of an 


ordinary distillation has a poorer ignition qual- 
ity than the gas oil itself due to its greater 
physical delay. 

Complete test data on a third type of com- 
bustion system—the pre - combustion - chamber 
Diesel engine—were presented by C. G. A. 
Rosen, engineer in charge of Diesel develop- 
ment, Caterpillar Tractor Co., in his paper, 
“The American Picture—Diesel Fuel Research.” 
His talk was confined to a report of the fuel 
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research conducted at his company’s San Lean- 
dro, Calif., laboratory on this type of Diesel 
engine burning California-base fuels. 

One definite result of this work, Mr. Rosen 
reported, is the ability to write a fuel specifica- 
tion for a pre-combustion-chamber Diesel en- 
gine operating at speeds up to 1500 r.p.m. 

“The wide variation in engine manufacturers’ 
fuel specifications must result in a costly fuel,” 
contended J. R. MacGregor, research engineer, 
Standard Oil Co. of Calif., in prepared dis- 
cussion. However, he feels that commendable 
progress toward standardization is being made 
by the Volunteer Group for Compression- 
Ignition Research in arriving at reproducible 
methods of rating Diesel fuels and in finding 
reference fuels that do not magnify minor 
changes in fuel performance. 

“Engine manufacturers should strive to make 
their engines as insensitive as possible to fuel 
oils and should give refiners as much leeway 
as possible,” opined John Seagren, chief en- 
gineer, Atlas Imperial Engine, Co., in prepared 
discussion of Mr. Marshall’s paper. If this fac- 
tor is given due consideration, he continued, 
lower prices will be obtained. 


Tractor Committees 
Perfect Test Plans 


Matters of importance to the tractor indus- 
try were discussed at a meeting of the Tractor 
and Industrial Power Equipment Activity Com- 
mittee and the Tractor and Equipment Division 
of the Standards Committee held at Sterling, 
Ill., early last month. Aside from crystallizing 
plans for the next SAE Tractor Meeting, the 
committees inspected a test tractor and its 
dynamometer equipment and perfected plans 
for traction tests on tractor pneumatic tires 
(preliminary report in the August, 1936, SAE 
JouRNAL). Progress was also made in the work 
of developing a standard test procedure for 
tractor air cleaners and toward completing the 
tractor testing code. 


Altitude Limits Diesel 
Air Use, Prescott Says 


@ Detroit 
There is little likelihood of the gasoline 
engine operating on the Otto cycle being dis- 
placed by Diesels in aircraft in the near future, 
according to Ford Prescott, research engineer, 
U. S. Army Corps at Wright Field, in speaking 
before 157 attending the meeting of the Detroit 
Section’s Aeronautic and Junior-Student Activi- 
ties on Oct. 14. On the same program C. §S. 
Jones, president, Casey Jones School for Flying, 
spoke informally upon commercial flying. 
Using 100 octane fuels and a compression ratio 
of eight to one, Mr. Prescott explained, it is pos- 
sible to obtain fuel economies of 0.35 lb. per 
hp.-hr., an economy that places such fuels on 
a competitive basis with Diesel fuels. Another 
factor, Mr. Prescott stated, is that the operation 
of a Diesel is limited to a ceiling of about 
22,000 ft., since beyond that point there is 
insufficient air to burn the fuel. He added that air 
battles of the future will be fought at elevations 
of 25,000 ft. or better, necessitating the use 
of highly supercharged gasoline engines. He 
also noted that on single-cylinder test engines 
B.M.E.P.’s up to 575 lb. per sq. in. have been 
obtained without detonation by using water 
injections in the carburetor, while at present 
practical commercial limits on B.M.E.P. are 
in the range of 185 to 200 lb. per sq. in. He 
further explained that ignition troubles are 
limiting factors in high output engines of this 
type. 
The General Electric turbine supercharger, 
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Grouped at Speakers’ Table 





@ Canadian 


Among those at the speakers’ table when the Canadian Section held its first 
1936-1937 dinner-meeting at the Royal York Hotel, Toronto, Sept. 23, were 
(seated, from left) SAE President Ralph R. Teetor; Max Evans, chairman of 
Canadian Section and assistant chief engineer, General Motors of Canada, Ltd.: 
A. G. Partridge, president, Goodyear Tire & Rubber Co. of Canada, Ltd.; 
J. Arthur Minch, vice-president and general manager, American Enamel Wire 
Co., Sterling Cables Corp., and Electric Auto-Lite Co. of Canada, Ltd. (Stand- 
ing) R. H. Combs, president, Prest-O-Lite Storage Battery Co. of Canada, Ltd.: 
Charles Tilston, Imperial Oil of Canada, Ltd.; Martin Buckingham, general 
manager, Wallace Barnes of Canada, Ltd.; W. E. McGraw, vice-chairman Cana- 
dian Section, and chief engineer, Chrysler Corp. of Canada, Ltd. 


Mr. Prescott said, is rapidly superseding con- 
ventional lobe-gear type superchargers for air- 
craft work. Used in conjunction with coolers, 
the power necessary to drive them at sea level 
has been greatly reduced, he added, explaining 
that further efficiency is obtained by driving 
the turbines from the waste exhaust gases. Mr. 
Prescott sees no immediate application of super- 
chargers to commercial transports, however, 
owing to the excessive amount of noise cre- 
ated. Solid fuel injection, he believes, is coming 
to the fore and may replace the conventional 
carburetor because better distribution is ob- 
tained to each cylinder and the danger of icing 
in the venturi is eliminated. The use of high 
temperature coolants such as Prestone operating 
at 250 deg. fahr. has permitted the use of a 
radiator one-third of the size necessary for 
water coolant maintained at 180 deg., he 
stated. 

Noting a definite trend toward larger engines 
Mr. Prescott indicated that the Air Corps at 
present is interested in the development of Alli- 
son and the Continental engines, both straight 
in line, of approximately tooo hp. each. The 
power must go up as ships are increased in 
size and speed and the only answer is to put 
on more cylinders, since the specific output 
per cylinder is limited to about 100 hp. at the 
present time, he added. 

A young man seeking to get into air trans- 
port work can get no better training than to 
enter either branch of the services, Army or 
Navy, according to Mr. Jones, in his talk. 
Today, he said, this is the only practical way 
for a inan to obtain the necessary 1200 hr. 
solo experience required for commercial trans- 
port pilots. Private training schools, however, 
will find an increasingly important part in the 
picture, as private flying is further developed, 
he believes. Mr. Jones thinks that the attempt 
of the Department of Commerce to have a $700 
airplane manufactured is a largely misunder- 
stood project because what the Department of 
Commerce is really aiming at is not so much a 
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low-cost plane, as one that the average person 
can fly without too much preliminary training. 
Once a safe plane is developed and a real market 
found for it, he maintains, mass production 
methods will bring the cost down. Mr. Jones 
is experimenting with a light amphibian having 
a standard automobile engine driving the pro- 
peller through a belt. Such an engine can be 
obtained for approximately $100, he said, 
whereas a strictly aircraft engine with much 
less power sells for at least $350. 

While paying tribute to the rapid develop- 
ments made in commercial flying in the United 
States during the past few years, Mr. Jones 
also called attention to some outstanding de- 
velopments in European planes. The recent 
demonstration by a French plane of flying 
over 300 m.p.h. with a 350-hp. motor ought 
to make American designers sit up and take 
notice, he declared. The flight of the Diesel 
equipped German planes from the Azores to 
the United States and back to Bermuda, he 
added, also points to some possibilities in that 
direction. 


Traces History of 
Electrical Equipment 


@ Northwest 

Recalling the early days when only electrical 
equipment absolutely essential to the operation 
of the engine was carried on the automobile, 
M. A. Eason, field engineer, Leece-Neville Co., 
traced the development of the automobile’s 
electrical equipment before 60 members and 
guests of the Northwest Section in Seattle, 
Oct. 16. 

The problems of present-day design and 
service began, he stated, when the electric 
cranking-motor, improperly called the self- 
starter, appeared. This, he said, required a 
storage battery as a source of energy which, in 
turn, required a generator for charging. Mr. 





Eason explained that at first the job of supply- 
ing batteries and generators was relatively 
simple because a few types of each were suf- 
ficient to supply the requirements of all cars. 
But now, he said, his company manufactures 
2000 types of generators to meet the varying 
service conditions brought about by engine de- 
velopments and added electrical equipment. 

The increased use of radios, heaters, and 
heavier lamp loads has made it extremely dif- 
ficult to set the generator output to keep the 
battery charged without causing high voltage 
with its many bad effects, Mr. Eason added. In 
concluding he stated that the voltage regulator 
is the only satisfactory device now known to s 
control the generator output as to give thr 
battery proper charging current at all times. 

At the conclusion of his talk Mr. Eason 
answered questions from the floor and dis- 
cussed points brought up by members who 
entered the discussion. 


Tell of Automotive 


Industry’s Progress 
@® Canada 

SAE President Ralph R. Teetor and the 
Society’s general manager, John A. C. Warner, 
were welcomed as guests of the Canadian Sec- 
tion’s opening meeting by its chairman, Max 
Evans, who presided. The affair was a dinner 
meeting held at the Royal York Hotel, Toronto, 
Sept. 23. 

In a talk, jointly prepared by Mr. Teetor 
and Mr. Warner, they depicted the progress of 
the automotive industry and emphasized its 
vital place in modern life. Members were in- 
terested in pictures of early vehicles, followed 
by modern developments, which included il- 
lustrations of the part the internal combustion 
engine is playing in developing Canada’s north- 
land, which the visitors displayed. 

Mr. Teetor recalled the early Teetor engine, 
remarking that engines in the low-priced cars 
of today could haul that one backward, and 
are lighter, cheaper and more economical. 


Golf Follows Trip 
Through Axle Plant 


@ Milwaukee 

The Milwaukee Section opened its new sea- 
son on Sept. 18 with a golf meeting preceded 
by a tour through the modern plant of the 
Wisconsin Axle Co., Oshkosh, Wis., host of 
the meeting. At the plant members and guests 
were particularly interested in a new army tank 
transmission and an engine-driven axle test 
stand for sound and load testing 

The Oshkosh Country Club was the scene of 
the golf tournament wherein a little ball be- 
came the object of concentrated engineering re- 
search. A dinner at which B. W. Keese and 
G. T. Moore, Wisconsin Axle Co. vice-presi- 
dents, distributed the golf prizes concluded the 
meeting. 

About 65 members and guests attended, en- 
joyed themselves, and complimented the Sec- 
tion’s new meetings chairman, R. M. Schaefer, 
upon his successful arrangements. 

The Milwaukee Section heard a report of 
what Chairman Arthur W. Pope, Jr., termed 
“The most outstanding contribution in 1936 to 
internal combustion engine research” at its Oct. 
9 meeting, when Dr. G. M. Rassweiler pre- 
sented and discussed the General Motors Re- 
search Corp. slow-motion pictures of gasoline 
engine combustion. More than 150 members 
and guests were present to see the pictures and 
hear the paper which was jointly prepared by 
Dr. Rassweiler and Dr. Lloyd Withrow of the 
































General Motors Research Corp. and originally 
presented at the SAE Summer Meeting this 
year. The complete paper is published with 
illustrations from the film in the August, 1936, 
issue of the SAE Journav. 

Lively discussion testified to the interest which 
the paper met with the audience. 


Experimental Work 
Vital, Says Knocke 


@ Baltimore 
“Increasing engine speeds, higher operating 
temperatures, higher compression ratios and 
greater power output necessitate constant ex- 
perimental activity in engine design,” Louis 
T. Knocke, engineer, Chrysler Corp., told 85 
members and guests attending the opening 
1936-1937 meeting of the Baltimore Section, 
Oct. 1. 
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Mr. Knocke pointed out the necessity of 
continuously improving the engine in general 
if the ultimate in performance and life are to 
be expected. He dwelt particularly upon the 
efficiency and life expectancy of crankshafts, 
crankshaft bearings, bearing lubrication, pistons, 
piston rings, valves and related parts. Many 
members took part in the discussion of Mr. 
Knocke’s paper. 

Immediately after the dinner which pre- 
ceded the meeting, George O. Pooley, SAE 
national membership chairman, spoke briefly 
on “The Worth of SAE Membership.” 


Students Invited to 


Enter Paper Contest 
@ Cleveland 


Undergraduates of six colleges and schools 
in and around Cleveland have been invited to 
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participate in a Student Paper Contest spon- 
sored by the Cleveland Section of the Society, 
for “the most meritorious papers on some phase 
of automotive or acronautical engineering.” 

The contest will remain open untl March 
15, 1937, and awards will be made at the 
April, 1937 meeting of the Cleveland Section. 
The first prize will be $25 and the second and 
third prizes $15 and $10, respectively. 

Eligibility is limited to undergraduates at- 
tending Akron University, Baldwin-Wallace 
University, Case School of Applied Science, 
Cleveland Trade School, Fenn College and 
Winton Branch of General Motors Institute. 
Hoy Stevens, chairman, student activity com- 
mittee, Cleveland Section, is chairman of the 
contest committee. An announcement of the 
contest, including its conditions, may be ob- 
tained by addressing Mr. Stevens in care of 
The Cleveland Railway Co., Cleveland. 


SAE Meetings Calendar 


Regional 
Transportation 
and 
Maintenance 


Meeting 
Nov. 4-5 
Robert Treat Hotel 
Newark, N. J. 


Baltimore—Oct. 29 


Longfellow Hotel; dinner 6:30 P.M. Fuels 
for Automotive Engines—Dr. Gerald M. Rass- 
weiler, Research Laboratories, General Motors 
Corp. 


Canadian—Nov. 23 


Mount Royal Hotel, Montreal; dinner 7:00 
P.M. Regional Meeting in Montreal. Looking 
at the Future Through 1937 Design Trends— 
Norman G. Shidle, Executive Editor, SAE 


JOURNAL. 


Chicago—Nov. 16 

Stockyard Inn; dinner 6:30 P.M. 
tive Engineering Developments for 
Austin M. Wolf, automotive consultant. 


Automo- 
a> Fama 


Cleveland—Nov. 9 


Inspection of Cleveland Graphite Bronze Co. 
plant. N. F. Hopkins, president, will talk on 
Bearing Manufacture. 


Detroit—Nov. 16, 18 and 30 


Nov. 16—Hotel Statler; dinner 6:30 P.M. 
Washington Activities—Pyke Johnson. 

Nov. 18—Hotel Statler; 8:00 P.M. 
and Student Meeting. 

Nov. 30—Hotel Statler, dinner 6:30 P.M. 
How the Metallurgist Makes It Tough for the 
Engineer—H. McQuaid, Republic Steel Corp. 


Junior 


Indiana—Nov. 5 


Regional Meeting at the Delco-Remy Plant, 
Anderson, Ind.; dinner 6:30 P.M. Thermo- 
Plastic Molding Practice—John G. Slater, Ten- 
nessee Eastman Corp.; Thermo-Setting Molding 
Practice—W. B. Hoey, Bakelite Corp. Inspec- 
tion trip through the Delco-Remy plant in the 
afternoon. 


Annual Dinner 
Nov. 12 


Hotel Commodore 


New York City 


Annual Meeting 
Jan. 11-15, 1937 
Book-Cadillac Hotel 
Detroit, Mich. 


Metropolitan—Nov. 4-5 


Regional Transportation and Maintenance 
Meeting of the Society, Robert Treat Hotel, 
Newark, N. J. 


Milwaukee—Nov. 6 


Milwaukee Athletic Club; dinner 6:30 P.M. 
Is the Suppression of Exhaust Noises an Acoustic 
Problem?—R. F. Norris, director acoustical re- 
search, Burgess Laboratories. 


New England—Nov. 5 


Walker Memorial, M.I.T., Cambridge, Mass.; 
dinner 6:30 P.M. Safety Meeting. Speakers— 
Maxwell Halsey, assistant director, Harvard 
University Bureau for Street Traffic Research, 
and Alfred W. Devine, assistant to Registrar, 
Commonwealth of Massachusetts, Registry of 
Motor Vehicles. 


Northern California—Nov. 10 

San Francisco Club, San Francisco; dinner 
6:30 P.M. Radio Aids to Air Navigation— 
George I. Myers, chief flight instructor, Boeing 
School of Aeronautics. 


Oregon—Nov. 17 


Lloyds Golf Club House, Portland; dinner 
7:00 P.M. Annual Social Meeting. 


Philadelphia—Nov. 3 and 11 

Nov. 3—Inspection of the “Queen Mary” in 
New York. Joint inspection trip with members 
of other technical societies. 

Nov. 11—Engineers Club, Philadelphia; din- 
ner 6:30 P.M. Automotive Engineering De- 
velopments for 1937—Austin M. Wolf, auto- 
motive consultant. 





Southern New England—Nov. 9 

Bond Hotel, Hartford, Conn.; dinner 6:30 
P. M. Joseph Geschelin, Detroit Editor, Chilton 
Co., will talk on the new cars. 


Regional 
Transportation 
and 
Maintenance 
Meeting 
Southern California Section 
Nov. 20-21 


Chamber of Commerce Building 
Los Angeles, Cal. 


Sessions 9:30 A. M. and 2:00 P. M. 
daily. Dinner 7:00 P. M., Friday, Nov. 20, 
Subjects and speakers: House Trailers—H. H. 
Benson, chief engineer, Gypsy Caravan Co.; 
How to Get Transportation Award—H. H. 
Churchill, superintendent of equipment, Wash- 
ington Motorcoach System; Air Transport. vs. 
Highway Transport—W. A. Hamilton, super- 
intendent of maintenance, Transcontinental and 
Western Airlines, and Mr. Jordan, superin- 
tendent of equipment, Los Angeles Motor- 
coach System; Heavy Duty Trucks for Dams— 
Frank Crowe, superintendent, The Six Compa- 
nies, Inc.; Future of Highway Transport— 
Harley W. Drake, superintendent of automo- 
tive equipment, Pacific Highway ‘Transport 
Co.; Diesel Engines in Highway Transport— 
J. A. Gritsch, president and general manager, 
California-Oregon Fast Freight Lines; Legis- 
lation and Regulation—C. H. Jacobsen, auto- 
motive engineer, California Railroad Commis- 
sion; Vehicle Inspection as to Regulatory 
Requirements—J. Verne Savage, superintendent 
of shops, City of Portland; Research in Main- 
tenance and Operation—R. E. Rowley, technical 
engineer, General Plant Division, Los Angeles 
Department of Water and Power; Department 
Store Delivery—Mr. Bailey, shop superintendent, 
United Parcel Post Service Garage and Stude- 
baker Pacific Corporation Factory. 


Syracuse—Nov. 16 


Onondaga Hotel; dinner 6:30 P. M. 


Washington—Nov. 10 


Cosmos Club, Washington, D. C.; dinner 
6:30 P. M. Automotive Engineering Develop- 
ments for 1937—Austin M. Wolf, automotive 
consultant. 
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bout SAE Members: 








Abner Doble, until recently consulting en- 
gineer, Sentinel Waggon Works, Shrewsbury, 
England, is vacationing in America. He will 
return to England at the termination of his 
vacation to engage in the practice of consulting 
engineer in the automotive field primarily. 


CG. Ff. Kettering, president, General Motors 
Research Corp., is chairman of the National 
Committee for the Centennial Celebration of 
the American Patent System which will be held 
in Washington, Nov. 23. SAE President 
Ralph R. Teetor is a member of this com- 
mittee. 


]. A. Donnelly, former Chicago district 
manager of Autocar Sales & Service Co., was 
recently elected that company’s vice-president. 
Mr. Donnelly joined Autocar in 1930. Prior 
to that he was with Mack Truck Co. as Chi- 
cago manager. 

Stephen B. Tompkins, formerly na- 
tional accounts salesman for the Autocar Sales 
& Service Co. in Chicago, has been moved up 
to Chicago district manager. 


Dr. George W. Lewis \eft Lakehurst, 
N. J., on the Hindenburg Sept. 22, visited 
Berlin and Moscow and returned to the United 
States about the middle of last month. He wrote 
of the trip over “not a pitch or a roll and for 
a time we were bucking a 60-mile head wind.” 


Arthur Nutt, vice-president, charge of en- 
gineering, Wright Aeronautical Corp., was a 
passenger on the dirigible Hindenburg when it 
left Lakehurst, N. J., Sept. 30. With two other 
American aeronautical scientists he will lecture 
at Lilienthal Institute in Berlin, Germany. 


Roy E. Cole has been made vice-president 
of engineering at Studebaker. W. S. James 
becomes chief engineer, filling the post previ- 
ously held by Mr. Cole. Mr. Cole first joined 
Studebaker as chief engineer of Rockne in 
1931, having previously been chief engineer of 
Dodge Brothers since 1924. Mr. James has 
been head of Studebaker research engineering 
department since 1926, having previously been 
associated with research at Hupmobile and with 
Associated Oil Co. as assistant technologist. He 
was at the Bureau of Standards before entering 
the automotive industry. He is the passenger 
car activity nominee for vice-president of the 
Society for 1937. 
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James Y. Scott recently was promoted to 
executive vice-president and general manager 
of the Van Norman Machine Tool Co., Spring- 
field, Mass. He was previously vice-president. 


H. M. Rugg is automotive engineer of the 
Pennsylvania Grade Crude Oil Association. He 
will have his headquarters in Detroit. 


C. E. Wilson, vice-president, General Mo 
tors Corp. addressed the Association of Iron and 
Steel Engineers in Detroit late in September. 
His subject was “Seasonal and Present Eco- 
nomic Trends of the Automobile Business”. 


Ivan Z. Rybkin, formerly engineer with 
Stankoimport, Moscow, U.S.S.R., is now in 
England as engineer, machine tool department, 
Arcos, Ltd., London. 


Dr. Ferdinand Porsche of Stuttgart, 
Germany, one of Europe’s best known auto- 
mobile designers and an active foreign member 
of the SAE, came to the United States about 
the middle of October to spend a month in 
study of mass production plants. Dr. Porsche is 


Dr. F. Porsche 


Studies Mass 
Methods 





the designer of the 16-cylinder rear-engined 
Auto Union racing car which has been so out- 
standingly successful in recent European races. 
He is interested in the possibilities of design- 
ing a low-priced car for European use. 


George E. Bock, chairman Northwest 
Section, has joined the Isaacson Iron Works, 
Seattle, as designing engineer in the Tractor 
equipment division. He was formerly an ex- 
perimental engineer with the Automotive Engi- 
neering Co. of the same city and which has 
retained him as consultant. Mr. Bock is also 
representing the SAE Northwest Section on 
the Seattle Safety Council. 


Roy E. Cole 
and 
W. S. James 
Promoted by 
Studebaker 


F. J]. Linsenmeyer, head of the depart- 
ment of mechanical engineering, University of 
Detroit, has been elected to the board of gover- 
nors of the Michigan Chapter of the American 
Society of Heating and Ventilating Engineers. 


Butler J. Haskins has resigned his position 
as vice-president in charge of engineering of 
Joseph Weidenhoff, Inc., Chicago, after having 
been with the company for the past 15 years. 


Ferdinand Jehle has severed his connection 
with the White Motor Co., of which he was 
research engineer. Mr. Jehle, a member of 


Ferdinand Jehle 





the Society since 1911, has been active on the 
Society’s Research Committee, the Cooperative 
Fuel Research Steering Committee and the Fuels 
Research Committee. 


t« oe Boyd, head of fuel section, Gen- 
eral Motors Corp., has been elected chairman of 
the division of industrial and engineering chem- 
istry of the American Chemical Society. He 
will direct arrangements for the third national 
symposium on chemical engineering in New 
York, Dec. 28-29. 


William Ernest England, a former 
chairman of the Cleveland Section, has resigned 
as chief engineer of the Ohio Rubber Co., Wil- 
loughby, Ohio. 


Albert S. Olver, who was formerly auto- 
motive representative, Ethyl Gasoline Corp., 
Toronto, Canada, has been made safety engi- 
neer for that company. 


John Seagren has been promoted to chiet 
engineer of the Atlas Imperial Diesel Engine 
Co., Oakland, Calif. He was formerly research 
and development engineer. 


Carl G. Kustner has been placed in charge 
of the educational and records division, technical 
department, Standard Oil Co. of Ind. He was 
previously engineer in the same department. 


William I. Stieglitz is a member of the 
firm, Air Engineers, Wilmette, IIl., which has 
succeeded the firm of Smith & Stieglitz, aero- 
nautical engineers. 


Russell C. Schott, formerly engineer, 
Marlin-Rockwell Corp., Jamestown, N. Y., has 
joined SKF Industries, Philadelphia, as me- 
chanical engineer. 


Richard Wagner Hautzenroeder has 
been made chief draftsman and mechanical en- 
gineer of Empire Sheet and Tin Plating Co., 
Mansfield, Ohio. He was previously mechani- 
cal engineer, same company. 


Gustav Ingold, Auburn factory represen- 
tative for Europe, has returned to the Continent 
after several weeks’ visit at the Auburn fac- 
tory in Connersville, Ind. Mr. Ingold, a gradu- 
ate of Stevens Institute of Technology, joined 
the Auburn Automobile Co. in 1928. 























Alex Taub 
Moves to England 





Alex Taub is transferring from his de- 
velopment engineering at Chevrolet to the Gen- 
eral Motors-controlled Vauxhall Motors, Ltd., 
in England where he will carry on his power- 
plant research and development work on an 
even broader scale than in the past. Mr. Taub 
is a member of the SAE Council, an office in 
which he continues through 1937. He was 
born in England. He sails on the Queen Mary 
on Nov. 4 to take up his new duties, and his 
permanent address will be Engineering De- 
partment, Vauxhall Motors, Ltd., Luton, Bed- 
fordshire, England. 


John A. Watts, who has been district 
manager, National Reemployment Service, at 
Fort Dodge, Iowa, has joined the Hoof Prod- 
ucts Co., Chicago, as engineer. 


L. ]. Osterman, formerly service salesman, 
Buick Motor Co., retail store, Detroit, has joined 
the Chevrolet Motor Co. 


Frank Schubert, who for the past three 
years has been assistant to the president of the 
Bearings Co. of America, Lancaster, Pa., has 
become associated with the management of the 
Houde Engineering Corp., a division of Hou- 
daille-Hershey, Buffalo, N. Y. 

Prior to Mr. Schubert's connection with the 
3earings Co. of America, he had charge, as 
consulting engineer and works manager, of 
planning, equipping and operating the First 
State Anti-Friction Bearing Plant at Moscow, 
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Frank Schubert 


Houde Executive 


Russia. With 15,000 employes and a capacity 
of from 24 to 30 million bearings a year, this 
plant is the largest of its kind in the world. 


On Race Committee 


Nine SAE members are included in the per- 
sonnel of the Technical Committee which 
supervised the Columbus Day Race at the 
Roosevelt Raceway, Westbury, L. I., N. Y. They 
are Harold L. Blanchard, chairman, Lee Old- 
field, Joseph Anglada, Dean A. Fales, H. F. 
King, Donald Blanchard, William K. Toboldt, 
Edmund B. Neil, and Sydney G. Tilden. 











.... At Home and Abroad 








H. Gc. McCaslin, former automotive engi- 
neer with Cities Service Gas & Oil Co., Fort 
Worth, Tex., has been appointed chief engi- 
neer, Shuler Axle Co., Inc., Louisville, Ky. 

Donald Burchell Wood is sales engineer 
with Penola, Inc., Pittsburgh, a subsidiary of 
the Standard Oil Co. of New Jersey. He was 
formerly wholesale sales representative of the 
latter company in New York. 

Charles R. Timpf is quality supervisor, 
B-G Corp., New York. 


O. T. Kreusser is back with General 
Motors again after five years as director of the 
Museum of Science and Industry in Chicago. 
He has been appointed assistant technical di- 


O. T. Kreusser 
Back with G.M. 





rector of the General Motors Research Corp. 
Before joining the Museum he was in charge 
of the General Motors Proving Ground. His 
headquarters will be in Detroit. 


Paul G. Hoffman, president, Studebaker 
Corp., addressed the National Safety Confer- 
ence whose meeting opened the National Safety 
Congress at Atlantic City, Oct. 5 to g. Mr. 
Hoffman also spoke before a meeting of the 
Institute of Traffic Engineers during the Con- 
gress. 


H. H. Barnes is head of production and 
control division, North American Aircraft Co., 
Inglewood, Calif. He was formerly works 
manager, Waco Aircraft Co., Troy, Ohio. 

Jose E. Jury has been made manager, tech- 
nical section, lubricating and industrial depart- 
ment, Shell Petroleum Corp., St. Louis, Mo. 
He was previously chief automotive engineer 
of the technical section. 

G. Graham Davidson is engineer in 
charge of aerodynamics, Bell Aircraft Corp., 
Buffalo. He was previously with the Gwinn 
Aircar Co., Inc., of the same city. 

Dean M. Gillespie, formerly president, 
Moto Royal Oil Co., Denver, Colo., is now 
president of Dean Gillespie & Co., distributors 
of White and Indiana trucks and buses in 
Denver. 
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H. M. Daniels has been elected second 
vice-president of the Four Wheel Drive Auto 


H. M. Daniels 


Becomes V. P. 





Co. Prior to this promotion he was super- 
visor of the company’s eastern sales division. 
Mr. Daniels, who has been with the FWD com- 
pany for 13 years, will continue to have head- 
quarters in New York. 

Thomas J. Litle, Jr. has announced the 
opening of new devices laboratories in con- 
junction with his practice as engineering counsel 
and patent litigation expert, Detroit. Mr. Litle, 
a past-president of the SAE, lists the Evans 
Products Co., Detroit Edison Co., Motor Wheel 
Corp., Holley Carburetor Co., and the Detroit 
Electric Furnace Co. among his recent clients. 


Virgil Glenn Camm has joined the White 
Motor Co., Cleveland, as draftsman. He was 
previously tractor equipment engineer, Euclid 
Road Machinery Co., of the same city. 

H. H. Kelly, senior administration officer, 
United States Bureau of Public Roads, spoke 
before the tenth annual meeting of the Na- 
tional Association of Motor Bus Operators in 
Detroit, Oct. 16. 

M. B. Chittick, manager, specialty and 
technical sales, Pure Oil Co., and F, C. Kerns, 
lubrication representative, Texas Co., were on 
the program committee of the fourth annual 
convention of the National Association of Lubri- 
cating Grease Manufacturers, Inc., Chicago, 
Oct. 12 and 13. C. M. Larson, supervising 
engineer, Sinclair Refining Co., and a member 
of the oils division of the SAE  Extreme- 
Pressure Lubricants Committee, spoke on “The 
Pros and Cons of E-P Lubricants”. 

Leslie R. Parkinson is instructor in charge 
of aeronautics at the State College of Agricul- 
ture and Engineering of the University of North 
Carolina. 


W. F. Wise 
Heads New Firm 





William F. Wise has been made president 
of the Republic Products Corp., Detroit. For 
the past nine years he was general sales man- 
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ager of the Ex-Cell-O Aircraft & Tool Corp., 
Detroit. The Republic Products Corp., a new 
firm incorporated on Sept. 1, will manufacture 
precision parts for aircraft engines, refrigerator 
compressor units and automobiles as well as 
small special tools. 


George W. Yanss 


Gets District 
Managership 





George W. Yanss has been promoted to 
Detroit district manager by the Bridgeport Brass 
Co. He was previously sales engineer for the 
automotive division. 

W. E. Burnham, who was previously 
dean, aeronautical engineering department, Tri- 
State College, Angola, Ind., has joined the 
Barkley Grow Aircraft Co., Detroit, as engineer. 

Arthur Howard Williams has joined 
the Shafer Bearing Corp., Chicago, as sales and 
development engineer. He was previously plant 
superintendent of the Cleveland Automatic 
Machine Co., Cleveland. 

Richard William Seibert has been pro- 
moted to automotive engineer by the Texas 
Co., New York. He was previously in charge 
of motor maintenance. 

Joseph H. Burroughs, Jr., has joined the 
Carrier Corp., Newark, N. J., as draftsman. He 
was previously die draftsman with the Edward 
G. Budd Manufacturing Corp., Philadelphia. 

Glen E. Wimmer has joined the staff of 
the Michigan College of Mining and Technol- 
ogy, Houghton, Mich. 





Ernest E. Sweet 


Ernest E, Sweet, former chief engineer of the 
Cadillac Motor Co., a member of the Society 
since 1910, died on Sept. 15. He was 63 years 
of age. 

Mr. Sweet, who retired from business in 1922, 
was born in Wayne, Mich. After completing 
common school he became associated with the 
Leland, Faulkner & Norton Co., Detroit, in 
1893. The name of the company was later 
changed to Leland & Faulkner Manufacturing 
Co., and still later, in 1905, to the Cadillac 
Motor Car Co. Mr. Sweet was also active in 
the Cadillac Automobile Co. which was or- 
ganized in 1902. 

When, in 1917, Cadillac was purchased by 
General Motors, Mr. Sweet remained with the 
Leland management, which continued for some 
time. Later he followed the Lelands, father 
and son, into the Lincoln Motor Co., which 
they founded, but he retired from business soon 
afterward. 
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R. T. Howe 


Hil 
’ Aids Ab Jenkins 


Russell Troy Howe, research engineer, 
Firestone Tire & Rubber Co., recently super- 
vised engineering on the Ab Jenkins speed 
run on the Bonneville dry salt lake bed in 
Utah, where world speed records for from 
100 miles to 48 hr. were captured from the 
English, using a Curtiss Wright airplane engine 
in an American built car. The officially timed 
speed for 48 hr. was 148 m.p.h. 

In addition to supervising preparation of the 
car Mr. Howe drove 1500 miles on test runs 
at speeds from 165 to 178 m.p.h. He is pic- 
tured in the record-breaking car. 


Sid G. Harris is associated with Reo Sales 
Corp. division of Reo Motor Car Co., Lansing, 
Mich. His work will be in fleet sales in the 
East with headquarters at the factory branch 
in New York. He was formerly Eastern repre- 
sentative of Continental Motors Corp., and 


Sid G. Harris 


Joins Reo 





served as chairman of the Metropolitan Section 
during 1934-1935. 


Charles W. Smith, formerly in the in- 
spection division, Olds Motor Works, Lansing, 
Mich., is now a representative for the Wilson 
Mechanical Instrument Co. of New York. He 
will be located in Detroit. 


Dr. Adolph Nagel, head of the Techni- 
cal High School in Dresden, Germany, and one 
of the leading world authorities on Diesel en- 
gines, especially in the small, high-speed class, 
such as is used for automotive work, visited 
SAE headquarters in New York early last 
month. He came to America as a delegate 
to the World Power Conference. 
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which manufactures marine engines, air- 
conditioning equipment and other Chrysler 
Products. In 1935 he was appointed to his 
present position. 


@ R. A. Rose received his B.S. and M.S. 
degrees from the University of Wisconsin 
after graduating from his home town high 
school in Mankato, Minn. At present he 
is assistant professor of steam engineering 
at the U. of Wisconsin and also engineer 
officer, United States Naval Reserve. Fol- 
lowing a period as junior engineer, turbine 
research department, General Electric Co. 
(1919-1922), Dr. Rose has done intensive 
work on Diesel engine combustion. He 
became a member of the U. of Wisconsin 
faculty in 1922. 


@ DPD. W. Sherman joined A. O. Smith 
Corp. in 1923, shortly after leaving school. 
In 1925 with B. T. Andren, consulting en- 
gineer (now deceased), Mr. Sherman 
started a program of research and experi- 
mentation on automobile frame designs, 
with the view of cheapening constructions 
and improving the structure. As the result 
of this program the A. O. Smith Corp. 
established a research and experimental de- 
partment to carry on this type of work in 
collaboration with automotive engineers. 
In 1934 all engineering activities connected 
with the automotive division were com- 
bined with this department under his 
charge. 


3 Ralph Stair did odd jobs, sold books 
and taught to finance his own way to a 
B.S. degree from U. of Missouri in 1923 
and an M.A. degree in physics from George 
Washington University in 1928. Between 
1922 and 1926 he was advanced from 
teacher to superintendent in Missouri high 
schools. He became associated with Dr. 
W.W. Coblentz at the National Bureau of 
Standards in 1926 and engaged in radio- 
metric measurements on the transmission or 
reflection of materials in the ultra-violet or 
infra-red spectrum, and in the development 
of instruments and methods of ultra-violet 
radiometry — especially a precision ultra- 
violet-intensity meter and application of its 
use in evaluating solar ultra-violet radia- 
tion. He was born in Freeman, Mo. 


@ Grover C. Wilson is director of the 
University of Wisconsin’s steam and in- 
ternal. combustion engine laboratories. F ol- 
lowing the World War in which he served 
as 2nd lieutenant in heavy artillery and in 
the anti-aircraft service in France, Dr. 
Wilson did standardization work on ma- 
chine parts for the P. B. Yates Co. for 
about a year and a half before joining the 
staff of the U. of Wisconsin, teaching 
thermodynamics and heat-power subjects. 
He received his B.S. degree from the Uni- 
versity of Illinois and his M.S. in mechani- 
cal engineering from Wisconsin. He got 


his M.E. in 1929. 


@ Austin M. Wolf again analyzes 
trends in modern motor cars in his annual 
review of what the manufacturers are offer- 
ing to the public. Mr. Wolf, in addi- 
tion to carrying on a general consulting 
practice, is the man upon whom New Y ork 
State relies as automotive consultant and 
director of standards. 
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of vibration as to perfecting the aerodynamic qualities of air- 
planes, the difficulties with vibration so often encountered in 
experimental tests of new models would be eliminated before 
the airplane ever took to the air and considerable expense and 
time of the preliminary testing would have been greatly 
reduced. 

Improvements and refinements in the balancing of aircraft 
engines have eliminated most of the violent vibration prob- 
lems, he said. However, he pointed out that the ever present 
problem of eliminating critical periods from airplane struc- 
tures would always confront engineers in the development of 
new airplanes. These can and should be studied and cor- 
rected before the plane is ever flown. 

C. H. Schildhauer, operations manager, Pacific Division, 
Pan-American Airways System, talked about “Operating 
Problems of Flying Boats”, completing the Thursday session. 
Mr. Schildhauer, who has probably had more experience on 
flying boats than any other man in the country, summarized 
the operations of the Pacific Division, which has already more 
than half a million miles’ experience in flying the Pacific 
Ocean. 

He took his listeners over a typical flight from Alameda, 
Calif., to Guam, 8200 miles in length. The flight to Asia, he 
said, would be gooo miles. These flights are broken into easy 
stages, the longest of which is the hop from Alameda to 
Honolulu, a distance of 2430 miles, or 400 miles longer than 
either route used crossing the Atlantic, whether it be by way 
of the Azores or the North Atlantic. 

To show that this outstanding transportation achievement 
was not a matter ot luck, Mr. Schildhauer went on to describe 
the problems that had to be solved, the handicaps that had to 
be overcome, and the careful planning necessary to maintain 
scheduled service over the world’s largest body of water. 

Each “island stepping stone” is manned with a permanent 
crew that suffers none of the hardships associated with desert 
islands. Facilities provided for their comfort described by Mr. 





Schildhauer are modern hotels, motor boats, docks, cooks, 
bakers, and stewards. For the planes islands are equipped 
with radio communication centers, complete weather equip- 
ment, and complete fueling facilities. 


Tooling Methods Analyzed 


General Chairman Carleton E. Stryker called the Thursday 
evening session to order at 8 p. m. in the Indian Room of the 
Ambassador Hotel and turned the meeting over to E, J. 
Rivers, general superintendent, Airplane Development Corp., 
chairman of the Factory and Equipment session, who intro- 
duced R. A. Von Hake, superintendent, Lockheed Aircraft 
Corp., the first speaker. Mr. Von Hake’s subject was “Tool- 
ing a Medium-Sized Airplane Factory”. 

As a basis for his discussion, Mr. Von Hake assumed a 
medium-sized factory employing 500 men, so located as to 
render outside production of parts disadvantageous, and man- 
ufacturing an all-metal, stressed-skin type of plane. 

Tools required for a very large factory are about the same 
as for a medium-sized one, he pointed out, except for quantity. 

Even the largest airplane factories do not have large enough 
runs of any parts to justify high output types of machines 
such as those extensively used in automotive production. The 
machine shop equipment, he said, is all more or less of the 
tool room variety adaptable to rather short runs of various 
types of jobs. Wide ranges of speeds are necessary because 
the same machines will be used for alloy steels as well as a 
large percentage of aluminum alloys. The requirements for 
standard machine tools are not especially difficult to deter- 
mine and will depend upon the nature of the detail design 
of the airplane. The character and extent of special machine 
tooling depends upon the character of detail design and the 
quantity or number of airplanes of a given model to be 
produced, he pointed out. 

While interchangeability of parts, he added, has always 
been highly desirable to facilitate assembly, and to the airplane 
operator in servicing and maintenance, cost of tooling has 


Boeing officials collaborate on paper for the Production Design Session 





John K. Ball (left), chief stress engineer, Robert J. Minshall, chief engineer, and Fred P. Laudan, plant superin- 
tendent, are the authors of “Design and Construction of Large Aircraft”, which was read by Mr. Ball. 


November, 1936 


Se en TEE RT 








36 S.A.E. JOURNAL 





R. A. Von Hake told how to tool a medium-sized air- 
eraft factory at the Factory and Equipment Session 


been a hindrance due to the limited volume of production. 
Increased production, he said, coupled with the demands of 
the purchaser, has caused a greater tendency recently toward 
universal interchangeability. This has resulted in more sub- 
stantial and enduring jigs, fixtures and tools. Of late years, 
the old wooden jigs for large units such as wings, fuselages 
and tail surfaces have been replaced by jigs ot structural steel 
channels, angles and tees. The electric arc welder has played 
an important part in fabrication of these tools, he said, al- 
though bolting and doweling still are advantageous in many 
places. 

Many standard sheet metal machines, Mr. Von Hake con- 
tinued, are used for sheet metal parts production. It has also 
been found that, in working aluminum alloy sheet, standard 
woodworking machinery, such as wood band saws, shapers, 
jointers, routers, table rotary saws, sanders and so forth are 
almost indispensable. Punch presses, he said, are important 
in sheet metal production and all shops usually have a va- 
riety of these. Medium-sized production does not warrant 
the complicated and expensive dies that are usually required 
for automotive high production, however, or in some cases 
in large airplane production. Progressive blanking and form- 
ing dies are infrequent. Seldom do blanking dies require 
grinding if properly handled. Airplane production is so 
limited that the value of punch presses cannot be realized to 
nearly the extent possible in high production industries. In 
spite of these limitations, however, he said, punch presses 
are indispensable for airplane sheet metal production. 

The last three or four years, he continued, has seen the 
drop hammer become one of the most important forming 
tools for sheet metal parts. It has been responsible for huge 
savings in parts forming, he declared, as the lead and zinc 
dies are inexpensive, for they are cast from plaster or wood 
patterns that are usually quickly and easily made. In most 
cases only the female form requires a pattern. Many intricate 
irregular parts are made easily now in a drop hammer, 
whereas formerly they required tedious, expensive hand form- 
ing. The drop hammer parts, he said, are invariably much 
superior in appearance to hand formed parts and the problem 
of interchangeability is also solved. 

The hydraulic press has increased in usage of late, accord- 
ing to Mr. Von Hake. It is used in conjunction with a thick 
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rubber pad for forming irregular parts over metal form 
blocks. The size required depends on the size of the parts 
to be formed. 

Bruce Burns, designing engineer, Northrop Corp., talking 
on “Aircraft Spotwelding,” told his audience that four years 
ago spotwelding in aircraft construction was limited to one 
or two thicknesses of one or two materials. Today, he said, a 
modern land plane may have 15,000 to 20,000 welds in a 
dozen different thicknesses of twenty or more materials; a 
seaplane with spotwelded floats may have even more. Weld 
ing currents of 1000 to 50,000 amperes, he pointed out, may 
be required, with welding pressures of 50 to 1500 lb. and 
accurately controlled periods of current duration from 0.01 
to 0.10 sec. Welding set-ups for aircraft, he said, may have 
to be changed several times per day, or even per hour and 
unusual range and extreme flexibility are required to meet 
such production requirements. 

During the last four years, spotwelding has come into 
general use in the aircraft industry, he said. The reasons for 
this are fourfold: 

1—Cost. On certain classes of work where advantage may 
be taken of the characteristics of the method, spotwelding 
offers substantial economy over any other method of joining 
two sheets of metal together. 

2-— Appearance. In certain applications, notably in the in 
terior fittings of passenger carrying airplanes, the smooth sur 
face which may be attained on the face of panels or assem 
blies fabricated by spotwelding is of definite aesthetic value. 

3 — Aerodynamics. By elimination of projecting rivet heads 
on external surfaces of the ship, drag may be reduced and 


boundary layer conditions improved. Spotwelding may be 


prescribed for such applications only where careful analysis 
of stress conditions and of the stress resisting characteristics 
of the spotweld justify it. 








J. Carlton Ward, Jr., Pratt & Whitney Aircraft’s assistant 
general manager brought new ideas on radial aircraft 
production to the Engine Session 
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4—-Necessity. In the case of certain materials, such as 
the corrosion resistant steels, spotwelding is usually the most 
economical method of joining, and in the lighter gages of 
these materials it is the only practical method regardless of 
cost. 

Mr. Burns pointed out that spotwelding is done in Europe 
with direct current, but in this country with alternating cur- 
rent. Alternating current, he pointed out, has the advantage 
that it can be interrupted at or near the zero point of the 
wave by some synchronous device operating at high voltage 
and low current values, the electrical energy then being con- 
verted by means of transformers into high amperages at low 
values. 


Engines and Oils 


Friday morning’s session was devoted to aircraft engines 
under the chairmanship of W. B. Goodman, West Coast 
field engineer, Wright Aeronaut.cal Corp. A. L. Beall, re- 
search engineer for the Wright Aeronautical Corp., was the 
first speaker. In his paper “Selection of Oils for High Output 
Aircraft Engines,” he declared, “There is no question in the 
mind of anyone interested in aircraft engines that better lubri- 
cating oils are desirable. The industry is indebted to the oil 
refiners who have improved and are continuing to improve 
their oils in an endeavor to keep pace with engine develop- 
ment. Some progress is being made.” 

Selection of suitable oils by means of full-scale engine test, 
while initially more expensive than other methods, he said, 
has the advantage that it proves the oil, and if carefully com- 
pleted, rates it comparatively with other oils tested under 
like conditions. Provided the test is run long enough under 
the most severe conditions for which the engine is designed 
to operate continuously, it also establishes a factor of safety 
most desirable at any time single engine operation becomes 
necessary in a two engine airplane, he added. 

In rating the results after the completion of the test, Mr. 
Beall said the following data are available for the appraisal 
of the performance of the oil: 

A- The graphic log of test conditions. 

B — The engine inspection results. 

C- The used oil results. 

Concluding, he said: “Obviously, differences in test condi- 
tions will qualify both the condition of the engine after the 
test and the oil either favorably or adversely as the severity 
of the conditions of test is greater or less. For this reason 
both engine inspection and used oil results are qualified in 
equations worked out as a result of experience which take 
into account the horsepower per cubic inch of displacement, 
the temperature at which the oil is introduced into the engine 
and the oil temperature rise through the engine. 

“As being the more significant and reliable criterion of oil 
performance, the engine inspection is given twice the weight 
that is allotted to the used-oil analysis results. This is an 
arbitrary selection and is open to criticism on this ground. 

“Some correlation between the described method of oil 
selection and airline operation is available to substantiate the 
validity of the method. Favorable results in the engine test 
have been reflected in good results in airline operation. 
Unfavorable results in the engine test to the point of actual 
failure in the test have been reflected in airline operation in 
high mortality of parts, particularly bearings and pistons, It 
is encouraging to note that a few airline operators have recog- 
nized these circumstances, and now utilize only such oils as 
have demonstrated their ability to minimize such expense 
results of faulty lubrication.” 
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The second speaker at the Engine Session was John Tyler, 
analytical engineer, Lycoming Manufacturing Co., who spoke 
on “Aircraft Engine Installation Vibration Problems”. The 
reduction of vibration in aircraft structures, he said, is be- 
coming a major problem in aircraft design, adding that the 
increasing emphasis placed on vibration studies is the result 
of three important influences. He listed these as the increased 
loading of the structures, the broadening of the operating 
speed range obtained with controllable propellers, and an 
increase in demand for more passenger comfort. 

In the past, Mr. Tyler stated, structural vibrations have been 
given attention mainly because of the danger of failure. With 
the demand for increased comfort vibration studies must be 
carried out to a considerably greater degree of refinement, he 
added. 

The vibrations of the aircraft engines as a whole may set 
up vibrations of the entire airplane, but the vibrations of parts 
of the engine with respect to each other are not noticeable in 
the cabin, he pointed out. In fact, he said, they are difficult 
to detect except by the use of special instruments. 

A study of vibration characteristics of an engine-propeller 
installation, Mr. Tyler explained, involves first, a determi 
nation of the frequencies of all of the modes of vibration; 
second, a study of the exciting forces set up within this com 
bination; third, the operating speeds and the power required 
at these speeds. From these data, the engineer, he said, can 
predict the vibration characteristics of the installation. 

In speaking of the future, Mr. Tyler predicts that engine 
mounts will be more flexible and, with improved technique, 
the location of each of the resonant periods will be determined 
by design rather than by chance. 

An increase in the number of cylinders beyond nine will 
have no influence on the amount of vibration transmitted 
through the mounting if the proper mounting is used in each 
case, Mr. Tyler said. Such an increase will simplify the 
problems of smoothing out the vibrations at idling, warm-up 
and windmilling speeds, he believes. 

Concluding Friday morning’s Engine Session, J. Carlton 
Ward, Jr., assistant general manager of the Pratt & Whitney 
Aircraft Corp., whose subject was “Radial Aircraft Engine 
Production,” told how the plant layout of his company has 
permitted quick expansion without disturbing production and 
without revising any important feature of the original layout. 
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The plant layout, he explained, is functionalized between 
administration, engineering, experimental development and 
production; each factor being able to grow at will without 
disturbing the others. 

In discussing the scheme of production, Mr. Ward said 
that schedules are based on customer requirements with spe 
cial treatment for Army, Navy and commercial engines. The 
flow of materials, according to Mr. Ward, is an integral fea- 
ture of the factory design and layout. 

Hollerith machines are the basis of a unique dispatching 
system and follow-up system forming the basis for the rigid 
control requirements required, as practically all engines are 
custom-built, he said. 

The peculiar requirements of an airplane engine are such 
that an unusual amount of inspection of raw material, fin- 
ished parts and finished assemblies is demanded, Mr. Ward 
said, adding that because of this each manufacturing depart- 
ment has its own inspection group. All inspection groups in 
turn report to the chief inspector, who is a member of the 
engineering department, he said, explaining further that no 

(Continued on page 42) 
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Operation and Maintenance Session 


Thursday, October 15 


Mainten:. ce and Overhaul of Naval Aircraft — Com. 
F. W. Pennoyer, Jr., U.S. Naval Air Station, San Diego, 
Calif. 


A DIFFERENTIATION is made between “aircraft maintenance’, 
which is the function of the operating units, and “aircraft overhaul”, 
which is the function of established shore bases. 

Maintenance is accomplished by a system of checks briefly described. 
Intervals between checks for important items and intervals between 
overhauls are defined. 

Overhaul requires the complete breakdown and detail examination of 
every article in the airplane. For efficient and economical prosecution 
a special organization is required, with trained engineers and specialized 
mechanics. A typical organization chart is presented, together with the 
floor plan of an optimum plant layout. 

Data are presented showing the cost, man-hours, and calendar days 
required for the overhaul of typical aircraft and engines. These items 
are obviously of vital importance to both the military and commercial 
operator, and the factors which have led to improvements indicated are 
of common interest. 

A large portion of this increased efficiency is due to the progressive 
advancements made in the maintenance features built into modern de- 
signs. ‘They have been accomplished through the concerted efforts of 
the entire aeronautical establishment. The mediums that have enabled 
the improvements are outlined. There is still much room for improve- 
ment, and past efforts should be continued and encouraged. 


Some Problems in Testing Planes for Airline Opera- 
tion — M. Gould Beard, American Airlines, Inc. 


ERFORMANCE testing is largely eliminated from this paper as 

this is a double subject in itself. Mainly the paper deals with 
the constant-speed propeller and methods of determining the correct 
pitch for use in airline operation; the exhaust-gas analyzer and my ideas 
as to how it should be adjusted or calibrated and used; and air-speed 
indicators, their importance in air navigation and methods for quick 
calibration of the indicators in airline maintenance. This last item 
may seem a little shop-worn, but I feel that too little attention has been 
given to the importance of this instrument by both the manufacturer 
and the operators. 

This paper has no mathematical formulas in it and, with the 
exception of perhaps a cruising chart or two, there are no _illustra- 
tions. It is a practical treatment of the subjects discussed. 


Operating Problems of Flying Boats—C. H. Schild- 
hauer, operations manager, Pacific Division, Pan 
{merican Airways System. 


SUMMARY of the problems connected with trans-oceanic transporta- 

tion as encountered in the Pacific Division of the Pan American 
Airways System is presented in this paper in the form of a running 
description with comments of a typical flight along the airway from 
Alameda to Manila. 

The 8200-mile route is broken into three stages; the longest stage 
of 2430 miles is longer than any stage of North Atlantic transport 
service. Facilities of each island stepping stone are described in detail, 
including radio, weather equipment, fueling, and hotel accommodations. 
Maintenance and inspection procedure is outlined. Considerable space 
is devoted to design of the ships and to the personnel organization of 
the system. 
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Factory and Equipment Session 
Thursday, October 15 


Tooling a Medium-Sized Airplane Factory—R. A. 


Von Hake, factory superintendent, Lockheed Aircraft 
Corp. 


ELECTING a hypothetical medium-sized, self-contained plant of 500 
men, the author recommends tooling necessary for modern produc- 
tion methods, explaining that the large aircraft plant will require the 
same tooling, except in larger quantities. 

Determining factors in tooling are range of machine speeds, degree 
of interchangeability, detail design and quantity of production. Increas- 
ing production justifies increased tooling, resulting in greater inter- 
changeability, reduced costs, and greater uniformity. 

Dies, jigs, fixtures, templets, patterns, punch presses, drop hammers, 
hydraulic presses, and miscellaneous small tools are discussed. 

Centralization of tooling in a tool department is recommended with 
a suggested set-up for its organization and operation. 


X 


Aircraft Spotwelding — Bruce Burns, consulting engi- 
neer, Santa Monica, Calif. 


Four years ago spotwelding in aircraft construction was limited to 
one or two thicknesses of one or two materials. Today a modern 
landplane may have 15,000 to 20,000 welds in a dozen different thick- 
nesses of twenty or more materials; a seaplane with spotwelded floats 
may have even more. Welding currents of 1000 to 50,000 amp. may 
be required, with welding pressures of 50 to 1500 lb. per sq. in. and 
accurately controlled periods of current duration from 0.01 to 0.10 sec. 
Welding set-ups may have to be changed several times per day, or 
even per hour. Unusual range and extreme flexibility are required to 
meet such production requirements. 

This paper briefly outlines the fundamentals of spotwelding of 
aluminum alloys and corrosion-resistant steels, presents various examples 
of production-welded assemblies, discusses welding equipment, and 
touches upon production tooling. 


Engine Session 
Friday, October 16 


Selection of Oils for High-Output Aircraft Engines — 
A. L. Beall, research engineer, Wright Aeronautical 
Corp. 


HIS paper describes the more conventional methods of selecting an 

oil for use in high-output aircraft engines. It points out the weak- 
nesses of each and justifies the selection of the engine test at high 
output as the most reliable criterion. 
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The necessity for oils of better lubricating quality is established 
based on experience with high-output engines. 

A full-scale engine test of oils is urged not only as a basis for 
selection of an oil that will permit operation of the engine at high 
output but for another and equally important reason. It is equally 
important to determine that the oil selected will not be responsible for 
high maintenance costs and early and frequent replacement of parts. 

The paper endeavors to show that carefully conducted engine tests 
provide information from which oils can be selected resulting in distinct 
operating economies and probably improved reliability of operation. 


Aircraft-Engine Installation Vibration Problems — John 
M. Tyler, analytical engineer, Lycoming Mfg. Co. 


5 de reduction of vibration in aircraft structures is becoming a major 
problem in aircraft design. The increasing emphasis placed on 
vibration studies is the result of three important influences: (1) the 
increased loading of the structures, (2) the broadening of the operating 
speed range obtained with controllable propellers, and (3) an increase 
in demand for more passenger comfort. 

In the past structural vibrations have been given attention mainly 
because of the danger of failure. At present to obtain the required 
comfort, the vibration studies must be carried out to a much greater 
degree of refinement. 

The vibrations of the aircraft engine as a whole may set up vibra- 
tions of the whole airplane, but the vibrations of parts of the engine 
with respect to each other are not noticeable in the cabin; in fact, 
they are difficult to detect except by the use of special instruments. 

A study of the vibration characteristics of an engine-propeller instal- 
lation involves (1) a determination of the vibration spectrum of the 
installation, that is, a determination of the frequencies of all of the 
modes of vibration, (2) a study of the exciting forces set up within 
this combination, and (3) the operating conditions, that is, the operat- 
ing speeds and the power required at these various operating speeds. 
From these data the engineer can predict the vibration characteristics 
of the installation. 


Typical Plant Layout, Facilities, and Method for Pro- 
duction of Modern High-Powered Air-Cooled Radial 
Aircraft Engines — J. Carlton Ward, Jr., assistant gen- 
eral manager, Pratt & Whitney Aircraft Co. 


T# paper presents a brief history of the experience of the Pratt 
& Whitney Aircraft Co., division of the United Aircraft Corp., in 
building high-powered air-cooled radial aircraft engines. 

Pictures and diagrams of the plant layout are analyzed in such a 
way as to show the unusual foresight employed in providing for the 
future. This arrangement has permitted quick expansion without dis- 
turbing production or without revising any of the important features 
of the original layouts. 

Engines are not assembled for stock, and schedules are based on 
customer requirements with special treatment for Army, Navy, and 
commercial engines. The important part played by inspection and 
quality control is outlined together with the method of fitting it into 
the production scheme and the method of meeting the special require- 
ments of Army and Navy. 

An appendix includes typical operation sheets illustrating in detail 
the method of manufacture used to meet the high-performance char- 
acteristics required in a master connecting rod, as illustrating typical 
problems encountered in the production of an engine of this character. 


Aircraft Materials and Processes Session 
Friday, October 16 

Designing for the Use of Aluminum-Alloy Forgings and 

Extrusions in Aircraft Production — Howard D. Hough- 

ton, Douglas Aircraft Co., Inc. 


‘THE advantage to be gained in comparison to other methods of 

manufacture from a weight-strength ratio standpoint, comparative 
cost of original tooling, and ease of fabrication in subsequent opera- 
tions will be discussed in detail under the following five headings: 

The principal advantage to be gained by the use of aluminum-alloy 
forgings in comparison to: (1) castings, (2) welded-steel fittings, (3) 
steel forgings, and (4) machined fittings. 

The principal advantage to be gained by using extruded sections 
in comparison to drawn sheet-metal sections comprises the fifth heading. 


X-Rays and Gamma Rays -— Their Industrial Applica- 
tion — Tom A. Triplett, Triplett & Barton. 


X -RAY, used in its various forms, is a modern and efficient means 
of developing new products, as well as of insuring a satisfactorily 
finished product. 


Vol. 39, No. 5 


oe S.A.E. JOURNAL 


The X-ray spectrum readily adapts itself to problems in chemical 
analysis and crystal formation. It is effective on very minute particles 
which otherwise cannot be segregated. A permanent record is made, and 
the specimens may be used over and over again, as the X-ray is 
non-destructive. 

As a means of inspection, X-ray clearly shows the interior of objects 
such as welding, castings, forgings, cold-worked metals, and so on. 
Unhomogeneities that are very slight in width and a fraction of one 
per cent in thickness are seen easily on a radiograph. Defects thus 
found may be eliminated summarily by checking various steps in 
production. 


Large-Production Economies from Small-Production 


Tools — George H. Prudden, Lockheed Aircraft Corp. 


O airplane company has ever produced in any year enough units 
to compare with automobile production for one day. Production 
methods are demanded, but the high tool cost is unwarranted. 

The drop hammer has brought to aviation a means of producing 
parts in small quantities approaching the economies otherwise realized 
in large-scale production from expensive die processes. 

Examples of production methods and costs with the drop hammer are 
shown, with a discussion of costs, time, and flexibility as related to other 
methods. Details of construction and operation are given. 


Government Design Requirements Session 
Friday, October 16 


Factory Facilities and Federal Regulations — Richard 
C. Gazley, Bureau of Air Commerce. 


LTHOUGH the Bureau of Air Commerce is required by law to 

rate aircraft and not factories it is, nevertheless, concerned with 
factory facilities and methods. Good equipment and factory inspec- 
tion system permit the manufacturer to act as its own regulatory body 
under general Bureau supervision. 

Volume production is desirable because, in addition to obvious rea- 
sons, aircraft produced by production methods should make _inspec- 
tion easier on account of the relative freedom from troublesome manu- 
facturing defects. It also should result in better aircraft because it 
permits the use of better design details, and the larger cost spread 
allows more original engineering expense. Increased volume increases 
responsibility, but the present regulatory procedure is applicable. 


Production Design Session 
Saturday, October 17 


Problems in the Design and Construction of Large Air- 
craft —R. J. Minshall, John K. Ball, and F. P. Laudan, 
Boeing Aircraft Co. 


BEng paper contains a general discussion of the problems involved 
in arriving at the final design of large airplanes having gross weights 
of 35,000 lb. up to approximately 100,000 lb. It deals with certain 
aerodynamic features that evidence themselves when airplanes are in- 
creased to the sizes just noted. Comments are made on wing-taper 
airfoil sections and the possibility of increasing the L/D in large air- 
planes, and on certain factors that enter into the control of large 
airplanes. 

A rather detailed account of structural considerations is undertaken; 
it shows the methods used by the aircraft designer in scaling up his 
ideas from airplanes of a year ago to the larger types to follow. Several 
types of aircraft construction are discussed, showing the advantages and 
disadvantages of each type. The question of strength-weight ratios also 
is discussed. 

The methods of analyzing semi-monocoque and pure monocoque 
structures are reviewed, and examples are given of the analysis pro- 
cedure. The paper illustrates static-test methods on airplane parts. 


Designing to Please the Air Traveller — Arthur E. Ray- 
mond, vice president in charge of engineering, Douglas 
Aircraft Co., Ine. 


THs paper treats those elements of transport airplane design that 
directly affect the passenger. It covers fundamental principles and 
some of the recent developments with regard to sound and vibration 
reduction, ventilation and temperature control, air conditioning, cabin 
furnishings and interior decoration, food and other services, oxygen 
control, and pressure control. 
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shop or production executive has any control over inspection 
requirements or any decisions of the inspection department. 
He stressed the necessity of developing outside sources to 
insure the control of quality over all parts entering into the 
construction of an engine. 


Materials and Processes 

Aircraft materials and processes was the subject selected for 
discussion at the Friday afternoon session. L. H. Steward of 
the Bureau of Air Commerce was the session chairman and 
introduced the first speaker, Howard Houghton, chief drafts- 
man, Douglas Aircraft Co., whose subject was “Designing 
for the Use of Aluminum Alloy Forgings and Extrusions in 
Aircraft Production”. 

Mr. Houghton began his talk by explaining he was not 
undertaking to prove that aluminum alloy forgings and ex- 
trusions are cure-alls for all production problems. However, 
he said, they have sufficient merit to warrant a thorough 
investigation into their use as compared to other types of 
fabrication. He added that because the forging process re- 
quires expensive tooling its use is limited to where there is 
sufficient production to amortize the tooling costs. 

Regarding the technique of the aluminum alloy forging 
process, Mr. Houghton said that it requires similar equipment 
to that used for steel forgings. The main difference, he said, 
lies in the dies, which must have a higher finish on the im 
pressions to prevent dragging. Aluminum alloys, at their 
forging temperature, he explained, have an abrasive action 
on the steel which to some extent is obviated by making the 
dies very smooth. Heavier die blocks are required, he said, 
because more force is required to forge the aluminum alloys 
than is required for forging steel. 

The same draft angle is used as for steel, which is the 
customary seven degrees, he said. Under certain considera- 
tions, slightly smaller drafts can be used, but the designer 
is inviting trouble if he persists in specifying them as a com- 
mon practice. 

Regarding hot pressed forgings, he said that the die equip- 
ment is much more expensive than drop forging dies, which 
limits their use to parts where exceptionally large quantities 
are required, stating further that hot pressings do not lend 
themselves as well to design as forgings and should only be 
used when their accuracy will eliminate the necessity for 
machining. By the elimination of machining cost and _ be- 
cause of the material saved in the machining operation, the 
difference in cost between the two processes may be justified 
when the quantity is large enough, he explained. Hot press- 
ings may be made with draft angles as small as one-quarter 
degree and web thickness held to plus or minus five thou 
sandths, he added. 

Aluminum alloy extrusions play a very important part in 
modern day aircraft production, Mr. Houghton said. Most 
alloys obtainable in sheet or bar form are also available in 
the extruded form, with comparable physical properties, he 
explained. This, he pointed out, allows a direct substitution 
at any time with no loss in strength. The tool equipment re- 
quired for extrusions, he said, is relatively inexpensive, mak- 
ing it possible to use this process on limited production. The 
main disadvantage to extrusions is the inability to obtain thin 
sections on large webs, he added. 

The main advantage which extrusions have over drawn- 
metal sections lies in the fact that extrusions may be pur- 
chased in the heat-treated condition, whereas drawn or pressed 
(Continued on page 44) 
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to design soundly — to test thoroughly — to manufacture accurately and economically 
— to train thousands of mechanics to render unequalled field service to car owners the world over 
— these are elements in the spirit of achievement that has made Carter the world’s largest 
manufacturer of carbureters. 


CARTER CARBURETOR CORPORATION ofr 2834-56 N. SPRING AVE., ST. LOUIS, MO. 


Division of American Car and Foundry Company 
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sheet metal parts must be made in the annealed condition 
with subsequent heat treatment and straightening problems, 
he concluded. 

“X-Rays and Gamma Rays—Their Industrial Application”, 
was interestingly described by T. A. Triplett of Triplett and 
Barton. He told the assembled engineers that the X-ray 
spectrum readily adapts itself to problems in chemical analysis 
and crystal formation. It is effective on very minute particles 
which cannot otherwise be segregated and a permanent 
record can be made. The specimens may be used over and 
over again, he pointed out, as the X-ray is non-destructive. 

As a means of inspection, he declared, X-ray clearly shows 
the interior of objects such as welding, castings, forgings, 
cold worked metals, etc. Unhomogeneities that are very slight 
in width and a fraction of one per cent in thickness are easily 
seen on a radiograph. Defects thus found may be summarily 
eliminated by checking various steps in production, he said. 

“X-ray is one of these relatively new means of inspection 
and study,” he said. “Its greatest value is found when it is 
used in connection with, and not necessarily to eliminate, 
former test methods. By its use it is possible to eliminate 
many of the defects as well as to regulate and control various 
steps in processing. In general, it may be called upon to 
determine proper manufacturing technique, to insure con- 
sistency and to make a distinction between metal or alloy 
commodities with satisfactory or unsatisfactory behavior. 
X-ray enables the observation of the interior for unhomo- 
geneities. In the analysis of fine structure, X-ray goes far 
beyond the microscope even down to the ultimate pattern 
of atoms in space. These svidies may be accomplished by 
several different methods of using X-ray”, he asserted. 

George H. Prudden, of the Lockheed Aircraft Corp., closed 
the afternoon session Friday with a talk on “Large Scale 
Production Economies from Small Production Tools’. No 
airplane company, he said, has ever produced in any year 
enough units to compare with automobile production for one 
day. Production methods are demanded but the high tool 
cost is unwarranted, he declared. The drop hammer has 
brought to aviation a means of producing parts in ~ 
quantities approaching the economies otherwise realized i 
large scale production from expensive die processes. 

“A brief story of the first application of the drop hammer 
in aircraft manufacture is in itself a description of the sim- 
plicity and flexibility of its use,” Mr. Prudden said. “The 
time was 1928 and the place San Diego. A toilet seat had 
just been made from duralumin at a cost of 30 hours of 
labor. The cracks had been welded and filed and the results 
were far from satisfactory. Previous experiments had indi- 
cated that duralumin would not lend itself to deep drawing 
operations. However, it was obvious that something had to 
be done before we could realize one of the basic anticipated 
advantages of duralumin in airplane construction — reproduc- 
tion of parts by mechanical means. Deciding to take another 
‘fling’ at it from a different direction than previous attempts, 
we unfastened a toilet seat and laid it on the shop floor. We 
boxed it in on four sides and poured in a rich cement mixture. 
Turning it over and removing the seat we had a female die 
in the exact replica of the seat. The surface of this was 
-ubbed with graphite, the walls extended vertically with wood 
form, and a male die poured right in place. Ways were then 
erected to guide the block in vertical travel. The male die 
was raised with block and tackle and released with a trip. 
Ten seats were produced in fifteen minutes —all perfect”, 
he concluded. 

(Continued on page 46) 
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Mr. Prudden said that there is a definite limit to which 
the metal can be stretched without tension failure, while 
there is practically no limit to its malleability under compres- 
sion. Practically anything in sheet metal that is so designed 
that it can be stamped can be made on the drop hammer. 

“One cannot recommend any special design or size for a 
drop hammer,” Mr. Prudden continued. “There are many 
types and sizes doing equally well. It is fundamentally a tool 
built to raise a guided weight to an elevation from which it 
is freely dropped to a mass that will stop it. The total weight 
of anvil and base should not be less than 13 times the weight 
of the head with die attached; and as much of this weight 
as practical should be in the monolithic steel anvil. Guides 
for the head should be adjustable for wear, and present a large 
wearing surface. The guide parts of the head should be as 
long as can be reasonably made. A single or double rope 
passing over a highly polished, water cooled drum has proven 
the most satisfactory type of lift. The top surface of the anvil 
should be approximately 24 in. from the floor. The anvil 
should be allowed to float vertically but not horizontally. If 
secured against vertical movement it will soon remove its 
supports. 

“Some hammers have been placed on a wood blocking 
between the anvil and the concrete base,’ Mr. Prudden stated. 
“Since the work done by the hammer head is inversely pro- 
portional to the distance that the head travels in stopping, any 
such cushion cannot but impair the efficiency of the hammer.” 


Government Relationships 

Friday evening’s session was under the guidance of General 
Chairman Stryker, who acted as chairman for the Govern- 
ment Design Requirements discussion. The principal speaker 
was Richard C. Gazley, chief engineer, Manufacturing Inspec- 
tion Service, Bureau of Air Commerce, who spoke on “Fac- 
tory Facilities and Federal Regulations.” Mr. Gazley said that 
while the Bureau of Air Commerce is required by law to 
rate aircraft and not factories, it is nevertheless concerned 
with factory facilities and methods. Good equipment and 
factory inspection, he pointed out, permit the manufacturer 
to act as its own regulatory body under general bureau super- 
vision. Volume production, he said, is desirable because, in 
addition to obvious reasons, aircraft produced by production 
methods should make inspection easier on account of the 
relative freedom from troublesome manufacturing defects. It 
should also result, he said, in better aircraft because it permits 
the use of better design details, and cost spread allows more 
original engineering expenses. 

Leighton W. Rogers, president of the Aeronautical Cham- 
ber of Commerce, entered the discussion at the conclusion of 
Mr. Gazley’s paper, as did several other aircraft manufactur- 
ing representatives. 

Despite a heavy rain more than 500 SAE members and 
guests took advantage of the opportunity to visit Pasadena’s 
famed California Institute of Technology, which was the 
feature event of Saturday morning’s program. Transportation 
from the Ambassador to Pasadena was furnished by members 
of the Pacific Coast sections and their friends. 

On arrival, the visitors were separated into groups of fifty 
and with competent executives of the school as guides they 
were shown the wind-tunnel testing equipment, the polishing 
of the giant 200-in. mirror to be placed in the world’s largest 
telescope at Mt. Palomar and other interesting sections of the 
school. Dr. A. L. Klein had charge of all the arrangements, 
which gave the visitors a valuable and interesting day. 

(Continued on page 48) 
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The closing session of the three-day meeting, which rates 
as one of the most successful ever held, was devoted to pro- 
duction design. Hall L. Hibbard, vice-president and chief 
engineer, Lockheed Aircraft Corp., was chairman. 

John K. Ball, Boeing Airplane Co., read the paper pre- 
pared by R. J. Minshall, F. P. Laudan and himself on “Design 
and Construction of Large Aircraft.” Discussing design prob- 
lems in large airplanes having gross weights of 35,000 lb. up 
to approximately 100,000 lb., this paper commented on wing- 
taper airfoil sections and the possibility of increasing the L/D 
in such planes and certain factors which enter into their 
control. 

According to Mr. Ball, the airplane which today appears 
large is but a stepping stone to future airplanes of immense 
proportions. 

“With increased size,” he said, “present-day fuselages which 
have a certain relative size, as measured in terms of the air- 
plane’s overall dimensions, will disappear. It is quite easy to 
imagine, for instance, wings in which powerplants are en- 
tirely housed within the wing contour; and cargo, passenger 
or military requirements will also be contained within the 
center section without external enlargements such as we now 
see as the fuselage. It is believed also that the flying boat 
has no limitations as to size at the present time and that 
much greater progress will be made in the future toward 
enlargements of this type of airplane.” 

A talk on “Designing to Please the Air Traveler”, by A. 
E. Raymond, vice-president in charge of engineering, Douglas 
Aircraft Co., brought the afternoon session to a close. 








Mr. Raymond recalled the romance and bravado involved 
in climbing into an open cockpit in the early days of flying. 
Equipped with goggles to keep his eyelids in place, a helmet 
for thermal and acoustical insulation and a silk scarf about 
his neck to keep the drafts out of his flying suit, the passenger 
was content, he said. 

Passengers were brought inside a closed cabin, not entirely 
to make them more comfortable but simply because they 
represented too much parasite drag out in the breeze, Mr. 
Raymond said. He pointed out how air transport, starting 
as an experiment, became an industry, and air travel, starting 
as an adventure, became accepted and commonplace. Pas- 
sengers began to think less about their chances of getting to 
their destination and more and more about how they felt after 
they got there, he said. 

“At the same time,” Mr. Raymond continued, “emphasis 
tended to shift because it was evident that further improve- 
ments in speed and operating efficiency would proceed at a 
reduced rate. The big change due to streamlining had taken 
place and could not be repeated. Cruising speeds permitted 
overnight transcontinental journeys. Further increases, if ac- | 
companied by greater cost of operation, as it appeared they 
would be, could not be economically justified. This change 
in emphasis, which is now very apparent, has brought with 
it a series of problems not previously considered within the 
field of the aeronautical engineer. New to him, they are 
not necessarily new to other branches of engineering, but in 
applying them to the airplane standard practice elsewhere has 
had to be modified due to changed conditions and to the 
paramount importance of weight. 

“It is easy to estimate mathematically the value of a pound 
saved, taken over the life of an airplane. The basic data 
varies but the usual conclusion is that a trifling saving would 
(Concluded on page 50) 
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YALE Flush type handle as viewed from above showing 
minimum projection of handle in closed position. 











The above picture shows the position of the YALE Flush 
type door handle after the button is pushed and before 
handle is grasped. 





Another view of the YALE Flush type door handle after 
the release button is pushed. 
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repay the total first cost of the plane. This calculation, made 
use of by the manufacturer to justify an increased price for 
an improved model, has also upon occasion been used by the 
operator in asking for a reduction if the airplane turns out 
to be overweight. At the same time, a saving in weight at 
the expense of comfort may easily result in a loss rather than 
a gain in revenue. Here is where mathematics breaks down 
and the niceties of guesswork come in. How much comfort 
is worth how many pounds? On the one hand is the flying 
boxcar, in which no one will ride; on the other is the Doge’s 
Palace, which will not fly. What should the compromise 
be?” Mr. Raymond asked. 

Searching for an answer, he continued, it is natural to 
compare air travel with other modes of transport. The stand- 
ards set by these are improving. While the air traveler will 
doubtless put up with some comparative inconvenience in 
return for the saving in time, Mr. Raymond believes that if 
he is provided with equivalent or better comfort he will ride 
the airlines. Rates, Mr. Raymond predicted, will probably 
always be high, comparatively, and the airplane designer can- 
not see ahead of him any reduction in the over-all expense 
of construction or in the complexity of his product. Sum- 
marizing, Mr. Raymond said: 

“The airline operator must maintain his schedules with 
few units. He cannot assemble a train of day coaches, Pull- 
mans, stateroom cars, etc., to meet the particular needs of the 
moment. Consequently, the seating arrangements in his 
planes should be as universal as possible. It is economic for 
them to be convertible in whole or in part into several dif- 
ferent types of accommodation. Only in this way can he 
obtain flexibility to take care of varying traffic conditions. 
Chair design thus becomes a major problem and it is nearly 
true to say that the airplane is built around the seat.” 

Vision, Mr. Raymond believes, is none too good at best 
in a low-wing monoplane, although this is the accepted type 
for many reasons to which vision must give way. Vision can 
be improved, however, in Mr. Raymond’s opinion, by raising 
the cabin relative to the wing. Illumination at night becomes 
a greater problem, he said, as cabin sizes increase and speci- 
fications become more exacting. There must be separate and 
much more commodious dressing rooms for men and women, 
equipped with ample supplies of hot and cold water. Quality 
of meals served in flight has steadily improved during the 
last few years. This will bring about the need for more of a 
club car atmosphere than the general picnic one which pre- 
vails with paper utensils and plates, Mr. Raymond pointed 
out. 

“Sleeper planes are expensive to build and to operate and 
it is unlikely that extra fares to make up the difference in 
cost over day plane operation will be obtainable from the 
traveling public. The weight of furnishings per passenger 
on a sleeper is about twice that of a day plane and the added 
space required cuts down the passenger capacity from one- 
quarter to one-half, depending on the arrangement. Despite 
this handicap, comfort demands this kind of service for 
overnight travel and competition will no doubt continue to 
see that it is provided. 

“With the sleeper, noise and vibration reduction assumes 
increasing importance. Reduction at source is being improved 
by attention to detail in the design of rubber engine mount- 
ings by carefully placed exhaust outlets, but lower propeller 
tip speeds, and by better clearance between propeller and 
fuselage. Further improvement is being obtained by more 
intelligent use of insulating and absorptive materials within 
the fuselage.” 



































Regulation and Diesel Topics Treated 
at Regional Transport Meeting 


OVERNMENT regulation of motor transportation does 
not involve a new N.R.A., said J. G. Scott of the 
Interstate Commerce Commission, at the Regional 

Transportation and Maintenance Meeting held in Newark, 
Nov. 4 and 5. The motor transportation industry, ranking 
among the greatest industries of the country, is going to have a 
square deal, declared Ted V. Rodgers, president of the Amer- 
ican Trucking Association, and is working hand in hand 
with the Bureau of Motor Carriers to this end. 

Diesel engines are gaining rapidly in automotive applica- 
tions, both in this country and in Europe, averred speakers 
at the Diesel Session. Although beset by certain limitations, 
these are gradually being overcome, it appears, and all signs 
point toward more extensive Diesel use, if those who have 
made recent comprehensive surveys and reported thereon at 
the meeting, are correct in their judgment. 

These statements were among the highlights of the meeting, 
the third of its kind to be staged in Newark in as many years, 
in connection with the Annual Motor Truck and Accessory 
Show which has helped to make the meeting a focal point 
for those interested in motor transportation. As in the past, 
the meeting was sponsored by the Society's Metropolitan Sec- 
tion, but this year the Philadelphia and Southern New Eng- 
land Sections cooperated. Again, the New Jersey Motor 
Truck Association, the Newark Chamber of Commerce and 
the New Jersey Highway Users Conference cooperated ef- 
fectively in making the meeting a success. As last year, the 
National Motor Truck Show Banquet drew an overflow at- 
tendance and was among the most successful features of the 
meeting. 

Two Technical Sessions 


The technical sessions, this year, were two in number, both 
well attended. Although the subjects did not bear directly 
on transportation or maintenance as such, they encompassed 
broader phases of engineering important to the specialist in 
the transportation and maintenance field. The first session 
was given over to Austin Wolf’s annual summary of pas- 
senger car developments, as exemplified in the show cars 
displayed in New York the following week, and to a critical 
but constructive discussion of the new designs described. At 
the technical session the following day, the popular subject 
of Diesels and their application attracted the usual apprecia- 
tive audience and, thanks to A. J. Blackwood and Martin 
Schreiber especially, much light was thrown on recent Euro- 
pean developments in which Diesels play a prominent part. 
According to the latter, all but one of the trucks in the recent 
German truck show were equipped with Diesel engines and 
much progress is being made also with Diesel applications in 
England and Italy. 

Guy W. Wilson, of the General Electric Co., brought up-to- 


date information on the electric drive, particularly as used 
with Diesel engines. 

Other sessions with papers on tariffs and on interstate 
trucking regulations, sponsored primarily by the New Jersey 
Motor Truck Association, were held. Although they were 
not devoted to engineering subjects the papers presented at 
these sessions elicited considerable interest from truck and bus 
operators. 

Preparing Tariff Schedules 

G. B. Holman, manager, George B. Holman & Co., was 
the only scheduled speaker at the Wednesday afternoon ses- 
sion, the talk by W. L. Dill on the Social Security Act having 
been cancelled. Mr. Holman took as his subject “Tariffs” 
and described the methods being followed, especially by the 
Household Goods Committee of the American Trucking 
Association, in the preparation of tariff schedules, which com- 
mon carriers in the trucking industry are required to file with 
the Interstate Commerce Commission. A nation-wide bureau 
composed of some 1500 carriers has been organized and has 
prepared a tariff schedule designed to stabilize rates, so far as 
the carriers of household goods are concerned. 

It developed in the discussion that in all some 70,000 
schedules of rates have been filed by various trucking com- 
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panies and these schedules are presumed to control the rates 
now charged by these truckers pending the action of large 
responsible groups which are being encouraged to formulate 
uniform and intelligent schedules. These in time will take 
the place of existing schedules which are often conflicting and 
prepared on an arbitrary basis, frequently by those who are 
not versed in the logical preparation of such schedules. 

It was brought out that the truckers themselves set the 
tariff schedules in the first place. These schedules must be 
filed with the I.C.C. and adhered to until changed, upon 30 
days’ notice. Once a tariff is filed it may be objected to by 
any one or by any group, ordinarily meaning other truckers 
who are competitors, or shippers. In such a case a hearing is 
held under I.C.C. auspices and a decision rendered. 

One especially interesting fact brought up in the discussion 
was to the effect that if a shipper contracted with an interested 
trucker to do a job at a price under the established tariff, he 
could later be made to pay the additional amount necessary 
to bring the charge up to the tariff. In other words this 
established tariff of the particular trucker and not the contract 
is the important fact for the shipper to consider. 

Robert Jackson acted as chairman of this session. 


Passenger-Car Session 

At the passenger-car session Wednesday evening Austin 
M. Wolf, consulting engineer, presented a paper under the 
title, “Engineering Developments of 1937.” This consisted of 
. extracts from his paper, “Trends in 1937 Car Design,” appear- 
ing on page 425 in the November issue of the SAE Journat, 
supplemented by running comments on numerous illustra- 
tions of new vehicles and parts thereof which were thrown on 
the screen. Mr. Wolf stated, and his detailed comments con- 
firmed the fact, that there are no radical departures in evi- 
dence in the 1937 models but that there appear to be more 
changes and refinements than ever before. 

Herbert Chase presented an interesting and pertinent sched- 
uled discussion, stating that his remarks were more in the 
nature of comments on the 1937 cars themselves than they 
were direct discussion of the paper. He said that his chief 
criticism of the new models is that, although body space has 
been increased, there is still too large a proportion of space 
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given over to mechanical parts, for example, the steering 
wheel still being close to the center of the chassis. He con- 
siders the remedy to be a more logical location of a more 
compact powerplant in the rear of the chassis. He said he 
is pleased to note some efforts at weight reduction, but that 
more can be done in this direction, especially if frames are 
lightened, as they can be, by a suitable three-point attachment 
to running gears. This would be to avoid the twisting 
strains; to meet which, present frames are made exceedingly 
stiff and heavy, he explained. He commended the construc- 
tion of the new Chevrolet frame which is relatively light and 
amply stiff without the use of heavy X-type bracing. 

Mr. Chase also commented favorably on the instrument 
board construction employed in Chrysler lines in which there 
are no projecting parts, a safety measure which he advocated 
in his Annual Meeting paper last January. Improvements 
have also been made resulting in cleaner exteriors with fewer 
projecting parts to cause windage losses, he indicated. How 
ever, he said, there is still much to be gained by streamlining 
through eliminating of running boards and making bodies 
substantially flush with the outside of fenders and avoiding 
the irregular surfaces common on the under side of all cars. 
Improved seat adjustment, including seats which rise and 
have the back-rest tilted forward when they are moved ahead, 
as well as gains toward better vision were also commended. 

Wide use of zinc-alloy die castings was also noted by Mr: 
Chase, who said that, although die-cast grilles have been 
dropped on some models, partly, at least, because of the lim 
ited production facilities of the large machines used in such 
cases, this is offset by other uses, including new louvers and 
the hubs of numerous steering wheels. These castings have 
steel inserts in some cases so that the inner ends of wire 
spokes can be welded in place, he added. 

Adam K. Stricker, Jr., of General Motors Co., stated that 
among the new safety features on General Motors cars the 
use of improved lighting for night driving should not be 
overlooked and outlined certain changes in light beam control 
which are common on all these cars. He said that these new 
models are all equipped also with provision for windshield 
defroster connections for accessory heaters and that this is 
another factor tending toward safety. Other changes in the 
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1937 lines, he said, have been made with a view to decreased 
need for service. Many such changes have been based on 
service reports and are in line with a policy which contem- 
plates minimum annoyance to car users by making possible 
less frequent calls at service stations for adjustments, Mr. 
Stricker added. 

Jean Rice of Chrysler mentioned the addition of drip mold- 
ings to car bodies as among improvements designed to de- 
crease annoyance to users. He said that the 1937 models 
show improved riding characteristics. 

Merrill C. Horine of Mack Trucks criticized the lack of 
accessibility of various parts on some models, especially of 
electrical items such as fuses and batteries. He said that it is 
also difficult to replace broken headlight lenses and to place 
jacks under axles. He asked if anything has been done 
toward built-in jacks, as in England. Other items he criti- 
cized included the use of doors with the lower edge too 
close to the running board, windshields which can be opened 
when other and better means of ventilation are available, and 
hub caps which stick out so far that they foul curbs and are 
easily knocked off. He expressed displeasure also with de- 
signs which preclude the use of radiator shutters and do not 
have accessible provision for radiator draining. He said there 
should be space for both heater and radio installation rather 
than an option between the two, and asked whether better 
rear vision is being provided. Overdrives, he indicated, might 
better be replaced by four-speed transmissions, and he said 
that it seems rather illogical to make overdrives automatic 
and then provide means for avoiding automatic engagement 
if the driver prefers not to use the automatic feature. 

A representative of a local Ford organization mentioned 
that the new Ford models have batteries more accessible under 
the hood and that there is room for both heaters and radios 
in all Ford lines. Some drivers still like the opening wind- 
shield which is retained, he added. 

In closing the discussion, Mr. Wolf said that many cars 
have space for both radios and heaters and that built-in jacks 
involve complications and may foul road irregularities and be 
carried away. There seems to be no need for opening wind- 
shields, he said, and agreed that better rear vision is highly 
desirable. Overdrives are used in preference to four-speed 
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gearsets, Mr. Wolf explained, because they require less shift- 
ing, or avoid extra shifting by the ordinary means, which the 
average driver will not do. The automatic shift, he believes, 
is the easy way of securing desired results, so far as the user 
is concerned. Although there are some advantages in radiator 
shutters, the forward position of the radiator, now general, is 
likely to result in damage to shutters and grilles, he explained. 
Summarizing, Mr. Wolf said that there are, of course, grounds 
for criticism on some points of the new designs, but on the 
whole, progress toward improvement has been made. 


Diesel Session 


Thursday afternoon’s Diesel Session proved very popular. 
Two authors dealt largely with automotive Diesel applica- 
tions in Europe where they have recently made surveys, and 
both are enthusiastic about Diesel progress. This session was 
opened by Chairman T. C. Smith of the Metropolitan Sec- 
tion. He stated that he had hoped L. M. DeTurk, chairman 
of the cooperating Philadelphia Section, might preside, but 
had been unable to come to the meeting. He then introduced 
T. S. Johnson, vice-chairman of the Metropolitan Section in 
charge of its Diesel-Engine Activity, who presided, 

Of the two papers presented, the first was delivered by 
A. J. Blackwood, research engineer, Standard Oil Develop- 
ment Co., who took as his subject, “Some Recent Observa- 
tions on American and European Diesels.” He indicated that, 
although conditions in Europe are generally more favorable 
to Diesels, primarily because of higher fuel costs, almost if 
not quite equal strides are being made here. Nevertheless, 
he told his audience, much can be learned by a study of Euro 
pean practice. 

In July of this year, he stated, some 32,800 vehicles, chiefly 
trucks and buses, or about 12 per cent of the total number op- 
erating in Germany, were fitted with Diesel engines. In Eng- 
land, he continued, the London General Omnibus Co. operates 
over 1200 buses with Diesel engines, about twice the number in 
use a year ago, and is adding regularly about ten a week. 
Sizes of engines suitable for passenger car use are available 
in Europe, but there is little hope of their extended use in 
such service, he said, adding that this is because the total 

(Continued on page 39) 
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ndustry’s Celebrities Attend | 


. 


Pictures taken during reception by Nation-Wide News Service 


1. Fred M. Zeder, vice-chairman of the board, Chrysler 
Corp., and Alfred Reeves, vice-president and general 
manager, Automobile Manufacturers Association. 


Henry R. Sutphen, president, National Association of 
Engine and Boat Manufacturers, Inc.; SAE Presidential 
Nominee Harry T. Woolson, executive engineer, Chrys- 
ler Corp., and A. J. Chanter, president, Pierce-Arrow 
Motor Car Co. 


3. Harry G. Bragg, general manager, Automobile Mer- 
chants Association of New York; Dr. Miller McClin- 
tock, director, Bureau for Street Traffic Research, Har- 
vard University, and Roy H. Faulkner, president. 
Auburn Automobile Co. 


A. H. Swayne, first vice-president, Automobile Manufac- 
turers Association and vice-president, General Motors 
Corp.; and W. F. McAfee, director, Automobile Manu- 
facturers Association and sales manager, motor trucks 
International Harvester Co. 


Mrs. Louise Thaden, secretary, National Aeronautic As- 
sociation; William B. Stout, SAE past president, and 
president, Stout Engineering Laboratories, Ine., and 


Dr. McClintock. 
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ETTING a new insight on “What the Machine Has 

Done to Mankind” more than 1000 members and 

guests at the SAE Annual Dinner, Nov. 12, honored 
the speaker, Dr. James Shelby Thomas, with round after 
round of applause. Dr. Thomas, president of Clarkson Col 
lege of Technology, in his dynamic talk before the crowded 
grand ballroom of Hotel Commodore, New York, said that 
“The machine is giving us new occupations, providing us 
with new recreations, affecting our philosophies, changing 
our social and political life, and even affecting our religious 
views. It is one of the major influences in shaping our 
American civilization!’ Doctor Thomas’ talk appears in 
this issue, beginning on page 22. 

Toastmaster W. L. Batt, president of American Society of 
Mechanical Engineers and of SKF Industries, kept the events 
of the evening moving with ease and precision. Before in 
troducing the leaders of automotive and allied industries 
seated at the speakers’ table, he urged the engineers to keep 









looking ahead, to avoid the temptation to compare the cars 
of today with those of the past and not to rest on their laurels. 
He said that engineers have a particular fitness to handle 
problems of today that are not technical. Engineering minds, 
honest and fact finding, have other jobs as well as engineer 
ing, he added. 

President Ralph R. Teetor conducted a short business meet 
ing during which Dr. H. C. Dickinson, chairman of the 
nominating committee, announced the nominees for 1937 
SAE offices. Woolson, who 


was introduced by President Teetor, said that his plank fo: 


Presidential Nominee Harry T. 


the Society is, “Greater engineering usefulness”. 

“Senator” Ford staged a novel presentation of his views 
of 1937 models following Dr. Thomas’ address. With his 
usual humor he scored a number of direct hits, sparing non¢ 

The pictures on these pages were taken in the reception 


room where guests of honor assembled before filing in; and 


at the speakers’ table where many of the most important 


men in the automotive and allied industries were seated. 
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Toastmaster W. L. Batt, president, American Society 
of Mechanical Engineers, and SKF Industries, and Dr. 
James S. Thomas, speaker of the evening, president, 
Clarkson College of Technology. 


Hon. Eugene L. Vidal, director of Air Commerce, De- 
partment of Commerce; SAE President Ralph R. 
Teetor, in charge of engineering, Perfect Circle Co.. 
and John A. C. Warner, SAE secretary and general 
manager. 


. O. E. Hunt, vice-president, General Motors Corp., and 


I. B. Babcock, president, Yellow Truck and Coach 
Manufacturing Co. 


Mr. Teetor, Mr. Woolson, Paul G. Hoffman, director. 
Automobile Manufacturers Association and president, 
Studebaker Corp., and Byron C. Foy, secretary, Auto- 
mobile Manufacturers Association, and president, 
DeSoto Motor Corp. 


Dr. H. C. Dickinson, SAE past-president and chief, 
Heat and Power Division, National Bureau of Stand- 
ards, and Robert E. Wilson, vice-chairman, Pan-Ameri- 
can Petroleum and Transport Co. 


. “Senator” Ford. 
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What the Machine Has Done 


By Dr. James 5. Thomas 


President, Clarkson College of Technology 


UR Patent Office in Washington is the most flourish- 
ing institution in Western Civilization. The machine 
is giving us new occupations, providing us with new 

recreations, affecting our philosophies, changing our social 
and political life, and even affecting our religious views. It 
certainly is one of the major influences in shaping our Ameri- 
can civilization. 

Philosophers and idealists, forced to take cognizance of its 
influence and power, are just now giving the machine fits, 
while commerce and modern industry, built on the machine, 
are being soundly condemned, and business looks in vain 
for one comforting word from the literary effusions of the 
intelligentsia. 

What we should all remember is, that there are two types 
of culture in the world; an idealistic culture about which 
everybody raves, and a materialistic culture about which no- 
body raves. The idealistic culture finds its expression in the 
so-called “creative arts”. The materialistic culture is ex- 
pressed in science, invention, machines, business and other 
such practical manipulations as enables us to enjoy food, 
clothing, and shelter. It also does the obviously prosaic thing 
of paying for our idealistic culture, as any tax payer or 
philanthropically inclined gentleman with a little change in 
his pocket can easily testify. It did this for Socrates, it sup- 
ported Plato, it maintained Aristotle who had the good sense 
to marry the richest woman in Greece. (Her money gave 
him plenty of leisure time in which to think and I have not 
the slightest doubt she gave him plenty to think about, so he 
became a philosopher). Likewise, Dante spent all of his 
life climbing other men’s stairs and eating other men’s bread 
while Shakespeare wrote his immortal plays on contract. 


Civilization Follows Business 


This materialistic culture continues to carry on today just 
as it always has done by supporting our schools, colleges, 
hospitals, art galleries and the rest of cultural institutions. 
The idealistic culture has always traveled upon the back of 
the materialistic culture for the simple reason that there is 
no other way for it to get along. That first savage who dis- 
covered the value of a trinket he did not own and started 
bargaining for it, started civilization. We often hear it said, 
that business follows civilization. It is just the other way 
around. Civilization follows business. 

It is the principle that human life, human progress, and 
human culture are based upon energy, some sort of work 
which must be done by men, by animals, or by machines. 

With primitives, this energy for the most part was trans 


This paper was presented at the Annual Dinner of the Society, New York, 
Nov. 12, 1936. 


Vol. 


39, No. 6 


lated through human muscle, human effort. A little later, 
animals were domesticated and brought into the picture. In 
more advanced stages, came water power, then steam, and 
now gas and electricity, and later perhaps the exploding 
atom. The development from human muscle to modern 
machines is marked by ever increasing leisure and the chiet 
characteristic of leisure is its cultural possibilities. 
Living Standards Raised 

Historical evidence is all on the side of the machine. Be 
tween 1790 and 1930, a matter of 140 years, we took a 
country with an income of $400,000,000 and raised that in- 
wealth from 
In spite of the fact that 
our population was growing twenty times as fast as popula- 


come to $80,000,000,000. We raised our net 


$500,000,000 to $ 375,000,000,000. 


tions ever grew anywhere else in the world, we gave them 
the highest standards of living of any people in all the world. 
Since 1914, we have built more concrete highways than all 
the rest of the world combined. We produce 92 per cent 
of the automobiles built in the world and are, because of the 
wealth created by the machine, permitted to drive 22,000,000 
of them over 600,000 miles of paved roads in these United 
States. We have 20,000,000 radios installed in our homes 
and hotels and this is more radios than all the rest of the 
world possesses. That we listen to more stuff over them than 
all the rest of the world is no matter, because this can be 
corrected. We have more bath-tubs than all the rest of the 
world, and since cleanliness is next to godliness there is 
nothing amiss in this. 

A commission of Europeans recently visited this country 
to see what they could find which would help them improve 
conditions back home. They reported that the 7 per cent 
of the people of the world living in the United States have 
more purchasing power than all of Europe, containing some 
400,000,000 people and that this little 7 per cent of the people 
of the world has created and owns halt of the world’s wealth. 
They also reported that 60 per cent of the world’s minerals 
are extracted in the United States; that 6 per cent of the 
world’s acreage here produces half of the world’s foodstuffs; 
that we have half of the world’s communication tacilities, 
nearly half of the railways and electric energy, and that this 
> per cent of the world’s population living in the United 
States enjoys standards of living which enable them to use 
half of the world’s coffee, half of the world’s tin, half of the 
world’s rubber, three fourths of the world’s silk, one third of 
the world’s coal, and two thirds of the world’s crude oil. 

And it should 
be remembered, too, that it is reliably estimated that at least 


This is a record of historical performance. 
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To Mankind 


go per cent of our wealth is created by technology. This is 
largely the work of the machine working with science. 

But, it will be objected, this is all materialistic culture. Very 
well, let us have a look at the other side, the idealistic cul- 
tural side. No century and a half has marked the cultural 
advance we have made since 1790. We have provided higher 
standards of living, unequaled political rights and privileges, 
a degree of social equality, a diffusion of opportunity, a scope 
of educational advantages, an amount of religious freedom 
and economic independence unprecedented in world history. 
No nation has now, or ever has had, so many of its children 
in school. In 1933 we spent $3,000,000,000 for education in 
this country. That year we had 29,500,000 young people in 
schools and colleges and they were taught by 1,000,000 teach- 
ers. This is approximately one fourth of our total population 
working at this thing we call idealistic culture. In the life 
of one generation, we have seen the 12 hour working day go 
and tagged inhuman, high school attendance increase 700 
per cent, college attendance increase 300 per cent, and through 
libraries, the press, extension courses, evening schools and the 
radio, educational opportunities literally hurled at the heads 
of all. If it does not stick, it certainly is not the fault of the 
machine which has had so much to do with creating the 
wealth to make it possible and to perfect the means for bring- 
ing it about. Since 1900, our savings in banks and building 
and loan associations increased six times; we multiplied our 
life insurance over 1200 per cent, and while this “hard boiled 
stuff” was going on, charity for philanthropic purposes grew 
to be our tenth ranking industry. 

This is a fair historical exhibit. But in spite of all this, 
the machine is condemned by sage, philosopher and igno- 
ramus alike. Not so long ago, the Bishop of Ripon, speaking 
to students in the Birmingham University said, “The enemy 
of progress now is not so much the beast within man as the 
machine which has him in its grip. The machine subjects 
the human spirit to a mental habit, a tyrannous technique, 
because men move in mechanical masses.” It will be a great 
day for religion when Bishops begin preaching the devil out 
of machines and let him alone in men. 

Criticisms Analyzed 

The Rev. H. P. Frost dramatically exclaims, “In this age 
of the machine, the shadow of a Frankenstein Monster falls 
like a sinister menace across the upward pathway of the 
race”. More eloquent, but pitched in the same key, Prof. 
Harry E. Barnes, our great national pessimist, says, “The 
machine has confused and will ultimately destroy its baffled 
creator’. In a beautifully phrased indictment Austin Free- 
man, a widely quoted author, says, “As the machine becomes 
more efficient, man becomes less efficient, less independent, 
less self-reliant. He becomes more regimented, his personal 
liberty more abated, his resolution weakened, and his sensi- 
bilities debased and blunted”. Sir Philip Gibbs gave ex- 
pression to this, “We shall have to kill our scientists or reform 
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our morals”. 


Well, I am all for reforming some people’s 
morals, but I am willing to give our scientists another chance. 
But mind you, there is nothing new in all this criticism. 
Carlyle hated invention. Thackeray despised the machine. 
Tennyson bestirred himself to invent new metaphors with 
which to condemn machines. Browning disliked science 
in all of its workings. He could poetically exclaim, “God’s in 
his Heaven all’s right with the world” without at all ap- 
preciating the fact that the first part of his statement was 
true enough, but at the moment he made the statement his 
own brother men were dying in the streets of London from 
hunger and cold and lack of sanitation which a little science, 
which he hated, could have easily prevented and supplied. 

But such are the idealisms of poets and philosophers. They 
will have their whims. Goethe saw red every time he saw a 
cotton mill. But he was not above bedecking himself in the 
finest of woolens woven by peasants who labored eighteen 
hours a day to make up the cloth in which this intellectual 
peacock dressed himself. 

But intellectuals are not the only people who have opposed 
the advent of the machine. In 1838, about, some boys in 
Ohio wanted to conduct a debate upon whether railroads 
would be a good thing for Ohio so they went to the school 
board and requested the use of the school house in which 
to hold this debate. The school board after long and careful 
consideration declared, “That if God had meant to have 
people riding through the country in Ohio at the rate of 
fifteen miles per hour he certainly would have said something 
about it in the Bible.” Since railroads were not mentioned 
in the Good Book, the boys could not use the school house 
for the debate. This is all apiece with the English workmen 
who went into the factories in England in 1860 and broke 
up machines. 

The intel- 


So it goes. Today the machine is anathema. 


FTER Dr. Thomas presented this ad- 

dress at the Society’s Annual Dinner in 

New York, Nov. 12, SAE Headquarters was 

flooded with requests for copies of the talk. 
* * * 


Refuting claims that modern machines 
are destroying civilization, Dr. Thomas 
shows how machinery is giving us new oc- 
cupations, new recreations and a wide and 
sparkling culture. 

* * * 


He explains the difference between ideal- 
istic culture and materialistic culture — and 
how one complements the other. 

* * * 

Quoting Abe Martin’s, “It is funny how 
a man with facts can break up an argu- 
ment,” Dr. Thomas uses fact after fact to 
attack claims against the machine. “The 
real truth,” he says, “is that the machine 
is the most altruistic thing in our midst.” 
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ligentsia, that interesting group among us who spend so 
much of their time formulating a philosophy about life to 
justify themselves in having nothing to do with it, and have 
no time left to take any part in it, have gone into an auto- 
mobile factory, have counted the number of holes a man can 
drill in a sheet of metal in a minute with an automatic drill. 
They have then multiplied this by sixty, and then by eight, 
and then by twenty and they arrived at an astoundingly 
enormous number of holes the man could drill in a month. 
Discovering this startling fact, they rush out to write and 
speak about, “this mechanized civilization”, this “industrial 
civilization”, “the machine-bound man handcuffed to the ma- 
chine” and such other appealing notes in defense of the poor, 
enslaved bedeviled, machine cursed laborer as drive tender 
hearted women to tears and reformers to the platform! 

In spite of the fact that the machine has given us this 
exhibit of materialistic and idealistic culture, the intelligentsia 
continues to exclaim, “Business adds nothing to civilization”. 
“It is a distressing force and the loftier aspirations are cursed 
by it”. “Industrialism and avarice are synonomous”. “Coins 
have no place in the music of aspirations”. “The market 
place is no place to look for culture”. As though you could 
find it anywhere else. Even the Phoenician caravans brought 
back goods which they went for, and an alphabet, inciden- 
tally! But they say, “Soul-killing industrialism is terrible”. 
“Big Business has ruined the country”. I have taken these 
quotations from current publications and they can be dupli- 
cated a hundred times over in any library built, paid for, and 
endowed by the very money and the very instruments these 
quotations condemn. 

But some of the criticisms need examining a little in detail. 
Abe Martin, somewhere in his collection of classical nonsense, 
says, “It is funny how a man with facts can break up an 
argument”. Well, here are a few facts. 

All civilizations are, and have been, industrial. There is 
not any other way to maintain them. They have differed 
in degree, and now and then some variation in the industrial 
technique, but all have been industrial, and the degree of 
industrialization again has been determined almost exclu- 
sively by the wants of men at the time. 

The great idealistic cultural periods of the past came 
exactly at the time, or immediately upon the heels of, the 
best business years such nations enjoyed. The great Periclean 
Age in Greece came at a time when Greece was trading with 
a thousand trading posts in the Mediterranean basin. When 
she lost her commerce, her philosophers went right out the 
window. The Golden Age of Roman literature came exactly 
at a time when Rome’s commerce was farthest flung. When 





“Historical evidence is all on the side of the 
machine. Between 1790 and 1930, a matter of 
140 years, we took a country with an income of 
$400,000,000 and raised that income to $80,000- 
000,000. We raised our net wealth from $500,- 
000,000 to $375,000,000.000. 


“In spite of the fact that our population was 
growing twenty times as fast as populations ever 
grew anywhere else in the world, we gave them 


the highest standards of living of any people in 
all the world.” 
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her economic system played out, Rome went to ruin and her 
poets and philosophers became only memories. The Italian 
Renaissance came exactly at a time when Italian business men 
in Florence, Genoa, Venice, and other cities learned how to 
take raw materials, convert them into finished products, ship 
them out to less gifted people in the arts and with the profits 
paid for the artistic achievements of the Renaissance. It is 
really just about that simple. 

Poets must be paid to poetize. 
member that. But poets must live in a social order that is 
stable and paying its bills, too, if they are to poetize long. 
And poets should remember that. 
specific criticism. 


Business men should re 


But let us turn to more 


There 1s no beauty in the machine, some say. 

Poets are a lazy lot. They like ready-made metaphors. 
Ask one of them to describe a ship and he immediately be- 
gins with a Viking Long Boat. To him, a ship must have 
a wooden hull. He likes to call his ship, “an old wooden 
tub”. She must have “greasy decks, knotted cordage and 
patched canvas bellying to the breezes”. He will also add 
some “kegs rolling hither and yon about her decks” and 
some “dirty sailors in baggy breeches” loudly bellowing out 
the latest thing in ancient “sea chanties”. Ask a poet to 
describe the “Queen Mary”, and he turns up his nose. As a 
matter of fact, there never was a Viking Long Boat as beau- 
tiful as the “Normandie”, and for sheer beauty I'll put the 
“Queen Mary” along side of any “old wooden tub” that ever 
tested the strength of “knotted cordage” or the “courage ot 
a mariner” while the modern air ship is as beautiful as the 
flying bird, and the automobile far surpasses as a thing of art 
any two wheeled chariot that ever dragged the dead body of 
Hector “thrice round the walls of Troy.” 


The- machine destroys artistry in the product, it is often 
claimed. 

This charge is not only not true, but the machine for the 
first time in history has made it possible for everybody to 
enjoy some art. What it actually has done is to democratize 
art. Once only the few could have papered walls. Now it 
is impossible to spoil the walls of a home if only you will 
go into a first class wall paper shop for there you will find 
the finest tapestries of the world reproduced by the machine 
at so much per roll. The men of today have on more artistic 
shoes than those worn by King Henry VIII, and he was as 
meticulous about his shoes as he was about his wives. As a 
work of art, a modern kitchen range is a more beautiful 
piece of furniture than the dressing table of Mary, Queen 
of Scots. 


The machine is inhuman, it is charged. 

It is claimed by critics of the machine, that it makes robots 
of men. These critics like to say that, “man is handcuffed 
to the machine”. Of course they forget the “man with the 
hoe”. But most of them never have handled a hoe, and 
could not be expected to know what being “handcuffed” to 
a hoe is like. 

The real truth is, the machine is the most altruistic thing 
in our midst. It has freed man from long hours of arduous 
toil and by presenting him with more energy than he ever 
before had at his command. It has given more people more 
leisure in which to enjoy life and develop cultural hobbies 
than was ever true before in all history. It has transferred 
the burden of toil from men to machines, and given men 
some measure of freedom. 
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Besides, it has done more to rid us of the curse of human 
slavery than all the preaching in the world. The machine 
has far outstripped philosophy in this matter. Why, Chris- 
tianity with the message of its Master ringing in its ears for 
nearly 2000 years tolerated human slavery. “Strike off the 
shackles” was only a phrase until the machine made its 
appearance; since then, slavery has disappeared wherever 
machines have had general acceptance. 

Even now, where there are no machines slavery of a type 
persists. We are told that in countries where agriculture is 
the exclusive economic technique, it is well nigh impossible 
to keep out slavery. This much is statistically true, that as 
the curve representing the introduction of the use of machines 
on the farm goes up, the line representing tenantry on the 
farm goes down in the same proportion. Tenantry is a 
hangover from a certain kind of slavery. 

Critics of the machine have over-glorified handicrafts. They 
glibly speak of the “creative freedom” the handicraft worker 
has in his work. Well, it is great stuff if you read history 
carelessly. For example, 200 years ago London was a handi- 
craft town. At that time there, the industrial workers had 
“pride in their work”, according to the intelligentsia; but 
they had “disease in their systems”, according to the British 
census, for the death rate among industrial workers then was 
50 to the 1000, whereas now that London has become mech- 
anized, the death rate has dropped to where it is only 12 
to the 1000. 

Besides, in handicraft days there were only a few masters, 
the “creative freedom” workers were just as scarce as they 
are now, only more so. The masses of the workmen copied 
the masters and worked in exactly the same frame of mind 
that men “on the line” now work. 

On the slavery count, the machine has scored a win. Oscar 
Wilde says, “Fact is, civilization requires slaves. Human 
slavery is wrong, insecure and demoralizing. On mechanical 
slavery, on the slavery of the machine, the future of the world 
depends”. Here is a poet with a sound sociological and his- 
torical background and there is more sense in what he says 
in this one little quotation than in volumes of stuff now being 
written to such little purpose in criticism of the work of the 
machine. 


We are a nation of machine tenders, according to some 
critics. 

According to the last census figures available, the total of 
“machine tenders” was only 4.5 per cent of our population, 
or 13 per cent of all employed persons in the United States. 
This is a very small portion of the workers. Besides, many of 
these had vastly superior jobs, as to pay, and hours, and con- 
ditions of work than was true of the 87 per cent employed in 
other fields of work. Periclean Greece had 12,000,000 slaves 
out of a total population of only 17,000,000. And _ these 
slaves worked as much as 16 and 18 hours per day to produce 
that “beautifully balanced and superbly artistic period of the 
world’s history.” 


Machines injure the health of men, we often hear. 

What is the health of this “machine-bound man’? It 
should be possible to get a line on him. It is. He is having 
a pretty fair average of health. In England, the most indus- 
trialized country in the world, and where the census has 
been best kept for the longest time, we find some interesting 
things for the intelligentsia to ponder. For example, the 
healthiest class listed in the British census are the glue and 
fertilizer factory workmen; quite astounding, but true. The 


“Between 1900 and 1930, the period of our 
most rapid technological growth, there were 
created in this country 20,000,000 new jobs 
while the population increased only 47,000,000. 


“This, too, was the most phenomenal period 
of technological development the world ever 
saw, and yet the new jobs and employment 
more than outran populational increases.” 


next healthiest class listed there are the electrical workers. 
Then follow in order preachers, gardeners, farmers, teachers, 
doctors, lawyers, and the least healthy class are the authors 
who are writing all this stuff about the machine being so 
unhealthy, and how fast it is killing off people! 

The linotype machine was invented in 1887. At that time, 
typesetters were working 12 and 14 hours per day. By 1903, 
there were 7500 of these machines in use, the hours per day 
had been reduced to 8, the wages had increased 20 per cent, 
and the death rate among typesetters had decreased 30 per 
cent. It would appear that this machine is good for the 
physical health, it gives the typesetters 6 additional hours of 
leisure per day for cultural pursuits, and provides him with 
20 per cent more pay with which to buy books written by 
men who were telling him that the machine is killing him. 

I know a thread mill that has gone 10,000,000 man hours 
without a lost time accident. Accidents and health are closely 
related. It is said that Cheops used 100,000 men to build 
one pyramid and that it cost the lives of 20,000 of them. 

If there were any way to determine it, | am sure chat with 
all the distressing facts about automobile accidents it would 
be true that on the basis of miles traveled per person, auto- 
mobiles are not more dangerous than the horse and buggy 
used to be. 

Not so long ago, the Metropolitan Life Insurance Company 
announced among its industrial policy holders the lowest 
death rate in history. This fact is too bad for the critics of 
the machine. 


Machine throws men out of work, is a common charge. 

Philosophically, it is the glory of the machine that it makes 
less human toil necessary. But that it throws men out of 
work in the common acceptance of that phrase is another one 
of the “self-evident facts” which just does not happen to be 
true. The machine does not “throw men out of work.” It 
does release men from continuous toil and gives them time 
for cultural life never before enjoyed by the masses. But it 
does not “throw men out of work.” 

There is ample statistical evidence to disprove the reckless 
assertions made by critics of the machine, but few people 
take the time to examine them. 

England is the most industrialized country in the world. 
Incidentally, one of the most influential since she developed 
the machine. But little points like this do not interest critics 
who start out to prove something, not to find out something. 
But in England in 1769, it took 320 men to weave as much 
cloth as one man could weave in 1840. But in 1855, just 15 
years later, one man could weave as much cloth as 700 could 
weave in 1769. Now the man in the street wants to know 
what England did with the 699 men “thrown out of work” 
by new weaving machines. There is an answer. 

In 1830 in England there were 195,000 textile workers. 
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By 1914, the number had grown to 689,000. But the total 
population of England in 1830 was 23,028,000. By 1911, this 
had grown to 45,221,615. That is to say, that while the 
population doubled, the number of people brought into the 
textile industry grew nearly three and one-half times and 
exactly during the time when the best advance was being 
made to perfect the machine for weaving cloth. You see, 
the English instead of devoting their time to foolish criticism 
of the machine as so many of us are doing, were busy teach- 
ing savages to wear pants, and then weaving the pants. 

But the figures hold for the 14 engineering trades of Eng- 
land. In these major trades, the number employed in 1871 
was 235,584. By 1911, this number had grown to 602,407. 
Thus while the population of England during this period 
gained only 30 per cent, the employed in these engineering 
trades increased 260 per cent. 


Domestic Facts Convincing 


But what about the United States? Well, the facts are 
just as convincing here. The increases over population will 
not be quite so marked because it must be remembered that 
our population grew twenty times as fast as populations ever 
grew anywhere before. If then, increase in employment barely 
kept up with populational increase in this country it would 
be an astounding fact. Let us see. 

In the United States the population for the period of 1870 
to 1930 increased just 218 per cent. But the gainfully em- 
ployed here increased for that same period, 291 per cent. In 
1875 there were 324 of each 1000 gainfully employed produc- 
ing goods and services. By 1930, this number had grown to 
400 in each 1000. 

Today, the industries most normal in employment are 
the very industries most highly mechanized; such as textiles, 
printing, paper making, automobiles, etc. Whereas, the 
industries which are lowest in employment of normal num- 
bers are the least mechanized; service trades, building, foundry 
and machine shops, heavy machinery manufacturing, etc. 
These trades are those where most skilled work is required, 
and yet they show a falling off in employment while the 
mechanized industries are climbing back to normal numbers. 

It is the business of the machine to make jobs, not deprive 
men of them. New industries mean new jobs. One out of 
every 7 factory workers today is making things his grand- 
father never saw. Since 1880, the 18 major industries in 
this country are wholly new. They employ a million men 
alone, and additional millions producing and processing raw 
materials, selling and servicing the things they make. Some- 
body has estimated reliably that one workman in four owes 
his job to these 18 new industries, non-existent 50 years ago. 

We do not invent machines to save labor. A study of the 
patents on file in Washington reveals the interesting truth 
that only 16 per cent of the patents there are for labor saving 
machines and that the other 84 per cent are for labor serving 
machines, they create jobs. 

But, some one asks, how can technology demand more 
labor? The answer is very simple. It is being carried today 
in one of the automobile ads. The machine decreases the 
costs, improves the quality and makes it possible for more 
people to have the product. 

What effect has the machine on wages? It increases the 
wages and decreases the hours of labor and improves the 
conditions under which men work. Real wage is purchasing 
power in terms of goods. Real wages more than doubled 
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between 1900 and 1935. Between 1900 and 1930 production 
per worker increased 68 per cent. How was this possible? 
Because he was given 331 per cent more horsepower in 
equipment. It was not harder on him to produce this 68 
per cent more, it was easier because of his equipment. 

As late as 1934 the wage and salary earners in this country 
received 67.4 per cent of the national income. Between 1899 
and 1929, production increased 216 per cent while at the same 
time wages to labor increased 479 per cent. The machine is 
not mistreating labor. It is holding it up. 

Many of the things we now enjoy cannot be made by hand, 
even though we should try to do it in order to put people to 
work. If we did what we could do of it by hand, it would 
take over 60 per cent of the total population. But even in 
good times only 40 per cent of our population seek work. 
Why? Because 60 per cent of them are women and children. 

There is no such thing as technological unemployment. 
New scientific lines use more jobs than similar old ones. The 
automobile industry uses twice over the number of men in 
proportion to our population that wagons and carriages ever 
employed. The idea that science takes away jobs and that 
it is the root of our social and economic ills is sheer nonsense. 
It is based upon ignorance and is capable of having the most 
vicious consequences. 

For eighty years now, the period of our best technological 
advance, the gainfully employed have outgrown our popula- 
tional increase in spite of the phenomenal speed with which 
our population has advanced. 

Besides, we have brought into the gainfully employed since 
1900 approximately 11,000,000 women and the machine has 
made it possible to absorb this tremendous number ot addi- 
tional workers. 

In conclusion, brains plus machines have given us more 
goods, more wealth, more comforts, and more cultural ad- 
vantages than any people in all the world ever secured in so 
short a time. The perfection of the tool marks the upward 
progress of the race from the Stone Age to now. Reducing 
the hours of labor has been considered a very altruistic thing. 
Where will it stop, this production line? Never. Because 
before we can get all the things we want made, they will be 
worn out, outmoded, or thrown away. 
the wants of men are limitless. 

Besides, the machine has some tangible, positive virtues. 
It is highly educational. For one thing, it has reduced the 
physical facts of the world to where now the world has be- 
come a neighborhood. The intellectual, racial, political, and 
economic problems of the world are now common problems 
and provincialism is impossible. 

The machine is a boon to the toiler. 
history it has given him some leisure. 

Psychologically, the machine demands attention. To drive 
a car one must be alert, observant, courteous, full of action. 
The comfort and efficiency of a car is something. The in- 
dividual’s reaction to it, is more. It takes more brains to 
drive a car than it did the ox cart. Whether this is true or 
not, I know it takes a different vocabulary because I have 
tried both. 

Machine workers rarely go insane. I am told that yo per 
cent of the women in asylums in the Southeastern States are 
there from farms and that they suffer from melancholia. | 
can understand this. The eternal monotony of the life is 
enough to drive them into melancholia. The poets write 
about the beauties of farm life, but they all live in Greenwich 


Village! 


All of this, because 
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Wide World Photo 


Dr. Hugo Eckener, chairman of the board, 
German Zeppelin Transport Co., operators of 
the airship “Hindenburg”, will be the prin- 
cipal speaker at the Annual Meeting Banquet, 
Thursday evening, Jan. 14. He will speak, 
of course, on the airship and its place in 
modern transportation. 


The Society’s president and _ president-elect 
will make short addresses. 


Also at the Banquet the winners of the 
Bendix Trophies will receive their awards. 


Wateh for the Program. 


Book-Cadillae Hotel 
Detroit - Jan. ll to 15 


Every Activity will be represented in 
21 sessions. 


Special sessions on Safety and Tour- 
ist Trailers will be included. 


The Tractor and Industrial Power 
Equipment Activity will make its first 
Annual Meeting appearance with a 
special program. 


Hypoid Gears will be the subject of 


one important session. 


In all, more than 35 papers will be 
read. 


The list of authors reads like an ex- 
cerpt from an engineering “Who’s 


Who”. 


And this year, as in the past, a spe- 
cial session will be set aside for engi- 
neering students under sponsorship of 
the Detroit Section, always a highlight 
of Annual Meeting week. The Detroit 
Section will also cooperate in handling 


the Banquet, Jan. 14. 


it will be mailed to you soon 
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Behind 


Gasoline 


OR the first time since 1931 a survey of motor gasoline 

is available. The report for winter, 1935-1936, based on 
work carried on by the Cooperative Fuel Research Committee, 
working with the United States Bureau of Mines, was pub- 
lished by the Bureau in September. It includes an analysis 
of samples of gasolines sold at retail by service stations 
throughout the country. 


tne 








Data of the 1936 summer survey have been collected and 
summarized and will soon be published. 

Copies of the winter 1935-1936 survey may be obtained, 
without cost, from the Bureau of Mines. 


Oil Stability 
ORE and more reports are being received from the 
21 laboratories cooperating with Crankcase Oil Sta- 
bility Research Committee in making tests by individual 
methods to determine the rating of three test oils with regard 
to ring sticking characteristics. To date 16 have been filed. 
On Sept. 16 the Committee met to hear a report by the 
steering committee, together with an analysis of the results 
submitted by cooperating laboratories up to that time. On 
the basis of the report a tentative schedule for further work 
was outlined. D. P. Barnard, Standard Oil Co. of Indiana, 
M. Fairlie, Sinclair Refining Co., and J. B. Fisher, Waukesha 
Motor Co., were appointed a committee to work out detailed 
plans. 


Detonation 


LL domestic owners of C.F.R. engines have been invited 

to participate in the December series of tests to be run 

on identical test fuels as a general check on the C.F.R. motor 

method of detonation testing. Acceptances to date indicate 
that more than 50 will cooperate. 

An exchange group working as a sub-subcommittee of the 
detonation subcommittee of the Cooperative Fuel Research 
Committee has been conducting these tests at frequent inter- 
vals for more than two years. When the last tests were 
conducted in August the scope was widened to include non- 
member laboratories and thirty-two participated. The tests 
will be run semi-annually and participating laboratories will 
receive reports of the results from the National Bureau of 
Standards, which is undertaking to summarize the returns. 

Arrangements have also been made to permit companies 
in foreign countries to take part, provided that they make 
some agent in this country responsible for details in connec- 
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Scenes With 


tion with placing the order and shipping the samples abroad. 

Further information regarding these tests can be had by 
addressing C. B. Veal, SAE research manager, at 29 West 
39th St., New York. 

Mr. Veal has announced that a modified C.F.R. engine 
permitting high-speed operation will soon be available from 
the manufacturer, the Waukesha Motor Co. The present 
engine will continue as standard for the knock-testing of 
motor fuels. 


C.F.R. 


R. A. E. DUNSTAN, Anglo-Iranian Oil Co., Ltd., and 

James Kewley, Asiatic Petroleum, Ltd., both past 
presidents of the Institution of Petroleum Technologists, 
England, attended the Sept. 15 meeting of the Cooperative 
Fuel Research Committee as representatives of the cooperat- 
ing committee of the Institution. 


Aviation Gasoline 
ONTINUING its program of developing reference fuels 

C for testing aviation fuels the Cooperative Fuel Research 
Committee’s Aviation Fuels Subcommittee, formerly Aviation 
Gasoline Detonation Subcommittee, has accepted a low 
octane reference fuel to be supplied by the Pure Oil Co. This 
will be blended with the high octane reference fuel—specially 
refined iso-octane—trom the batch previously accepted by the 
committee, which is furnished half by the Standard Oil 
Development Co., and half by the Shell Petroleum Corp. 

The high octane fuel has been designated as S-1; the low 
octane fuel as M-1. The reference fuel blends will be des- 
ignated by percentage composition rather than by octane 
number. 

The subcommittee is investigating sources of supply for 
a group of aviation test fuels in the high octane bracket. 

The scope of this subcommittee has been enlarged to in- 
clude a fuel-line temperature and vapor-lock survey of air- 
craft installations which was approved by the C.F.R. Com- 
mittee at its Nov. 6 meeting. 


Standards Activities Accelerate 


TIMULATED by the rapid expansion of the automotive 
S industry the work of the SAE Standards Committee has 
increased at a like pace. This is an informal review of some 
of the highlights in the activities of the Committee and its 
divisions. 

A major part of this work has been reviewing and modern- 
izing many of the SAE standards now published in the SAE 
Hanpsook. Among these the Aircraft Division is reporting 
changes in the specifications for aircraft hardware such as flat 
washers, streamlined and internal tie rods, instrument cases 
and mountings, and aluminum rivets, primarily to bring them 
into accord with the Army-Navy standards which are followed 
very largely by the aircraft industry. 

The Ball and Roller Bearings Division has recommended 
important changes in the SAE standard for ball bearing lock 
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nuts and washers by including new data that will make this 
standard equally applicable for roller bearing lock nuts. 

A survey of automotive insulated cable and conduit specifica- 
tions by the Electrical Equipment Division indicates that the 
cable standard is being used extensively in its present form, 
but revisions are in progress in the conduit specifications. 

The Electrical Equipment Division is also expected to re- 
port a revised standard for electrical fuses and fuse clips. It 
is interesting to note that this revision is being developed with 
the cooperation of the radio manufacturing industry which 
uses these fuses in considerable quantities. 

One of the most important revisions that is nearing com- 
pletion in the Gasoline Engine Division is the SAE standard 
for V-belts and pulleys. This revision is being completed 
with the cooperation of a special subcommittee of the Rubber 
Manufacturers Association, and it is expected that it will 
provide a more complete, up-to-date guide to the users of 
V-belts. 

Another important group of reviews has been conducted 
by the Non-Ferrous Metals Division, particularly in the vari- 
ous copper base alloys that are used for bearings. The zinc- 


base die-casting alloys have been revised considerably in view 

of important recent developments in die-casting practice. 
Perhaps one of the most important projects is the revision 

Diesel engine testing forms, 


in the which have been re- 








viewed and very much simplified by the Diesel Engine Di- 
vision in line with the best current practice in testing Diesel 
engines. Probably the most important change in these forms 
is the correction formula for temperature, humidity and bar- 
ometric conditions. 

The Gasoline Engine Division is likewise reviewing the 
gasoline engine testing forms which are used in great num- 
bers. 

The work of the Lighting Division has taken an important 
part among SAE specifications that have an important bear- 
ing with regard to safety in motor-vehicle design and opera- 
tion. Revised specifications governing the optical characteris- 
tics of the various lighting units on cars will probably be 
reported to the general Standards Committee meeting in 
January, including a new code for inspecting headlights on 
cars in use. Coupled with this, a great deal of work has 
been done on the optical specifications for automobile head- 
lights, particularly with respect to their illumination and 
glare features. 

During the year the SAE classification for crankcase oils 
has been studied extensively, under the Lubricants Division 
which has recommended that for the present at least, the 
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classifications as published in the 1936 edition of the SAE 
Hanpsook be continued. Work is also progressing in a sub- 
division in anticipation of later setting up a classification 
of extreme-pressure lubricants for hypoid rear axles. A 
progress report was published in the November issue of the 
JouRNAL covering recent action by the subdivision on this 
subject. 

The SAE recommended practice for rating fuel detonation 
is also being revised in view of the tendency toward fuels of 
higher octane rating. 

Among new specifications expected to be submitted for 
approval and adoption at the SAE Annual Meeting in Jan- 
uary are standards for insert valve seats to be reported by 
the Gasoline Engine Division and an SAE Tractor Testing 
Code by the Tractor and Industrial Equipment Division. 
The latter is also developing revised standards for tractor 
belts, drawbar adjustments and power take-offs. Other active 
tractor projects include preparation of a standard tractor 
air-cleaner test procedure and, in cooperation with the rub- 
ber industry, extensive field tests on pneumatic tires. 

Those projects that can be completed before the SAE An- 
nual Meeting in January will be reported to the general Stand- 
ards Committee and Council for final approval and adoption 
at that time. Those approved will appear in the 1937 edition 
of the SAE Hanpsook that will be published and issued as 
soon as possible following the Annual Meeting. 


New Chairman 
ROF. HERBERT W. BEST of Yale University’s School 


of Engineering has been chosen by the Cooperative Fuel 
Research Committee to be chairman of the subcommittee on 
methods of measuring detonation. He succeeds T. A. Boyd, 
General Motors Corp., whose resignation, made necessary 
by his increased activities, was regretfully accepted by the 
C.F.R. Committee at its last meeting. Mr. Boyd had been 
head of this important part of the C.F.R. program since the 
inception of the subcommittee more than eight years ago. 
Professor Best, who has served the subcommittee for more 
than five years, has been extremely active in its work, par- 
ticularly during the C.F.R. road tests at Uniontown in 1932 
and 1934 and the laboratory tests at Waukesha in 1932. He 
was a member of the special editorial group which made 
reports of these tests. Prior to his affiliation with Yale 
University, Professor Best was in the experimental laboratory 
of International Motor Co. 
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Reports Germany Pacing World 
In Modern Highway Construction 


@ Detroit 
MODERN highway construction is going on 
apace in all parts of the world, but Ger- 
many is stepping out far ahead of the crowd in 
a vast unified program, according to Pyke John- 
son, vice-president of the Automobile Manufac- 
turers Association, who presented the Detroit 
Section with a progress report on world high- 
ways on Nov. 16. He seemed far more im- 
pressed by the German “Autobahnen” program 
than anything else, pointing out that, in high- 
way construction (speaking of nothing else), 
there is some advantage to a dictatorship, since 
the plan could be put through by executive fiat 
without regard to the lengthy court procedures 
ordinarily necessary in the condemnation of land 
for highway usage. 

Germany, Mr. Johnson said, is planning 5000 
miles of highways in which there will be two 
separated lanes of traffic with a parkway between 
and all cross traffic carried either under or over 
the main road. He reported that 700 miles have 
been completed and 1500 miles are now under 
construction. It will cost the government 24 
billion marks, but it is estimated that at least 
25 per cent of this amount will be saved by 
taking men off the dole and putting them to 
work on the highways, Mr. Johnson explained. 
On the other hand, he pointed out, in order to 
keep down costs, the very latest type of paving 
equipment is being used, machines capable of 
surfacing pavement 40 ft. wide at the rate of 
several hundred kilometers a day. Over 100 
road finishers are in use, serviced by 664 con- 
crete mixers and 160 concrete plants, he said, 
adding that these are served by over 2500 nar- 
row-gage locomotives and 50,000 rail lorries, 
plus 307 power shovels, so that it can be seen 
that the work is by no means being done by 
pick and shovel. He also noted that curves are 
being banked to make sneeds of 70 miles an 
hour safely practical, with grades limited to 6 
per cent. The highway is well landscaped. with 
bridges and other structures in harmony, he re- 
marked. 

France is copying Germany’s development but 
is way behind thus far, Mr. Johnson stated. The 
principal project, he reported, is the construction 
of a circular belt-highway around the city of 
Paris, with under- and over-passes at the points 
of concentration. He also told of large coopera- 
tive enterprise going on abroad in the construc- 
tion of an international road from Calais on the 
Channel, to Istanbul (Constantinople) a distance 
of 2000 miles, passing through Calais, Cologne, 
Vienna, Budapest, Belgrade and Sofia. Eventu- 
ally, he said, this road will be linked with other 
roads leading to Cape Town on the south and to 
Calcutta and Bombay on the east. The way is 
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being smoothed diplomatically, he explained, 
so that a single passport will carry the traveler 
through the nine countries involved. 

Because so many roads in Europe are used by 
farmers to bring cattle back to the towns at 
night and by people who practically live all over 
it on Sundays, the new motor roads that are 
being constructed are ones on which no other 
traffic will go, he explained. 

Mr. Johnson also described the first link of 
the Pan-American road which now extends from 
Laredo, Texas, to Mexico City, a distance of 
750 miles, noting that the work was largely 
done under the supervision of the U.S. Bureau 
of Roads. Congress has also appropriated about 
$1,000,000 for materials with which to con- 
struct bridges on the route now under construc- 
tion from Mexico City to Panama he told his 
hearers. The countries in Central America, he 
said, will provide the necessary labor. The loca- 
tion of these bridges over streams and deep 
ravines, he added, necessarily ties down the road 
to a definite area which has been surveyed by 
U.S. government engineers. It is expected that 
within five years the highway from Texas to 
Panama City will be completed, covering 3200 
miles, he stated. 

Mr. Johnson viewed these world developments 
in highways as an adventure in human rela- 
tions. He believes that these new conceptions 
of highways abroad are bound to produce pro- 
found social changes and to better international 
understanding, despite the fact that many of 
them are being established also for possible mili- 
tary usage. While United States methods are 
being copied, at the same time the work is so 
intensive in many instances, such as in Germany, 
that he believes a much more elaborate and safe 
system of highways will be in use in a few years 
than we have here. Mr. Johnson proposed the 
construction of better trunk-line highways in 
the United States that will be completely sepa- 
rated from cross-traffic and that will clear the 
congested areas. He believes also that the recent 
extension of Federal aid to cities will assist in 
the solution of the traffic problem in congested 
“downtown” areas. 


Austin Wolf Analyzes 
1937 Engineering Trends 


@ Washington 

A dissertation on ‘“‘Automotive Engineering 
Developments for 1937”, as presented by Austin 
M. Wolf, consulting engineer, attracted 100 
members and guests to the Nov. 10 meeting of 
the Washington section. Mr. Wolf spoke from 
his pape- “Trends in 1937 Car Design” which 
was published in the November SAE Journat. 
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Field Editors 


Baltimore 
Espy W. H. Williams 
Buffalo 
O. A. Hansen 
Canadian 
Warren B. Hastings 
Chicago 
Austin W. Stromberg 
Cleveland 
John Paul Weber 
Dayton 
No Appointment 
Detroit 


Frank J. Oliver 
Indiana 
Harlow Hyde 


Kansas City 
No Appointment 


Metropolitan 
Leslie Peat 
Milwaukee | 
Max Hofmann 


New England 
J. T. Sullivan 


No. California 
A. V. Ladue 
Northwest 
R. J. Hutchinson 


Oregon 
Sid Hammond 


Philadelphia | 
Henry Jennings 
Pittsburgh 
No Appointment 


St. Louis 
No Appointment 


So. California 
Lewis N. Singletary 


So. New England 
John G. Lee 


Syracuse 
No Appointment 


Washington 


R. E. Plimpton | 


Clarence S. Bruce, National Bureau of Stand- 
ards; T. E. Allen, director, contest board, 
American Automobile Association; and Oscar 
Coolican, Washington Automotive Trades Asso- 
ciation, took part in the formal discussion of 
Mr. Wolf’s paper. 

Mr. Allen also related his impressions of the 
Columbus Day race at the Roosevelt Raceway 
on Long Island. He said that in his opinion 
the American cars were entirely outclassed by 
the foreign entrants. The engines, brakes, trans- 
missions and suspensions of the American cars 
are far behind those of the European cars in 
both design and quality, he added. 

Paul B. Lum, district manager of the Auto- 
car Co., presided at the meeting which was pre- 
ceded by a dinner at which 44 were present. 




















Lists Problems Facing 
Air Transport Industry 
@ Pittsburgh 


Stating that air transportation has passed from 
the racket stage into an organized business, R. F. 
Crawford, vice-president, Pennsylvania Airlines 
& Transport Co., spoke before 95 members and 
guests of the Pittsburgh Section, Oct. 20. Mr. 
Crawford, who substituted for P.A.T.’s presi- 
dent, C. Bedell Monro, unexpectedly out of the 
city, recalled the early days of air transport ser- 
vice when pilots were their own mechanics and 
75 per cent of the personnel was in the air. He 
also emphasized the efficiency of operation today 
when better than 75 per cent of the personnel 
is on the ground. 

Fog, ice, and water in gasoline are three im- 
portant problems which have not been com- 
pletely solved, Mr. Crawford explained, adding 
that he believes that they will be successfully 
overcome within the next few years. He noted 
that blind landings have been successfully made, 
but that air lines are not ready to land passen- 
gers by radio; that de-icers are successful, but 
not to the point where operators will deliberate- 
ly send a plane out in heavy icy conditions; and 
that new carburetors are being developed which 
will overcome water in gasoline. When these 
three things are successfully solved air lines will 
equal railroads in service records, he said. 

In discussion of Mr. Crawford’s paper, John 
M. Orr, Equitable Auto Co., brought up the 
question of bringing airports nearer centers of 
cities. Mr. Crawford admitted the necessity of 
this to keep railroads, which are speeding up 
their service, from taking short-haul business. 
There is a possibility, he said, that some day 
amphibians will be in use to all large cities in the 
United States, as only Indianapolis cannot take 
care of them. Autogiro-type planes, he believes, 
will not be generally used for several years be- 
cause they are slow and it does not seem as 
though they can be speeded up greatly. 

In answer to a question by Ralph Baggaley, 
Jr., McCrady-Rodgers Co., Mr. Crawford ex- 
plained that better engine material, particularly 
bearings, and better oil have permitted air lines 
to lengthen the period between engine overhaul. 
His own company, he pointed out, has increased 
the overhaul period from 150 hr. to 350 hr. and 
are shortly going to 400 hr. Some companies, 
he said, are on a 600-hr. overhaul schedule. 

Other discussers included F. W. Heisley, 
Joseph Woodall Co.; L. Carlson, Gulf Refining 
Co.; Richard Welker, Gulf Refining Co.; Charles 
Noll, Gulf Refining Co.; Murray Fahnestock, 
Ford Dealer and Service Field. 


Two Speakers Stress 
Importance of Plastics 


@ Indiana 


That rapid strides are being made in_ the 
plastics industry was emphasized to members 
of the Indiana Section at its Nov. 5 meeting. 
Following an afternoon inspection trip through 
the Delco-Remy plant at Anderson, Ind., which 
is a large user of plastics, 104 members and 
guests attended a dinner-meeting at the Ander- 
son Hotel where John G. Slater, Tennessee East- 
man Corp., and W. B. Hoey. the Bakelite Corp., 
presented papers. 

The great growth in the use of plastics was 
brought out by the two speakers. Mr. Slater, 
speaking on “Thermo Plastic Molding Prac- 
tice”, gave a detailed account of the work be- 
ing done in this field by the Tennessee East- 
man Corp. He also told of how the art of 
plastics is expanding into new fields and that 
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the automotive industry is the largest user of 
these synthetic materials. 

Mr. Hoey, in his paper, “Thermo Setting 
Molding Practice’, said that there are hundreds 
of formulas for plastic materials and that engi- 
neers and production men when planning a 
new application should consult the experts 
to find out just what formula is best adapted to 
the use in mind. Unfortunately there are few 
stable standards, he said, adding, “just as soon 
as we decide upon a standard along comes some 
new knowledge or fact that scraps the data 
sheets and formulas, or so greatly modifies them 
as require another start.” 

Robert M. Critchfield, vice-chairman of the 
Section and chief engineer of the Delco-Remy 
Corp., made arrangements for the plant visit 
and presided at the meeting. 


Production Methods 


Studied on Plant Visit 
@ G. M. Institute 


Both the manufacturing and experimental 
departments of the spark plug division of the 
AC Spark Plug Co. were inspected by some 4: 
members and guests of the Student Branch at 
General Motors Institute on Oct. 20. ‘This tou 
of the plant was followed by a dinner mecting 
at the Institute. 

Under the guidance of Hector Rabezzana, 
chief engineer, spark plug division, and )is 
associates, the students were shown the com 
plete process of making spark plugs, from raw 
clay and steel to the finished product. In the 
experimental department they visited the dyna- 
mometer room where there were special demon 
strations of such equipment as the cathode-ray 
oscillograph, thermo-couple spark plugs, and 
the ionized-gap method of measuring flame 
propagation in the combustion chamber. 

Guests at the dinner meeting included Mr 
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Rabezzana, Mr. Kalmar, assistant in charge 
of experimental work, Mr. Bycinski, radio and 
electrical engineer, and Mr. Houser, dynamom- 
eter engineer. Mr. Rabezzana gave a short, 
illustrated talk, after which the mecting was 
opened for discussion. 


Flight Instructor 
Explains New System 
@ No. California 


Student pilots are taught to “walk before they 
crawl” at the Boeing School of Aeronautics, 
Oakland, Calif., according to Chief Flight In 
structor George I. Meyers, who described the 
school’s new training system to 84 members and 
guests of the Northern California Section on 
Nov. 10. 

This system, inaugurated in 1935 after much 
experimentation, requires the student to learn to 
fly by instruments in planes with hooded cockpits 
before flying with full open vision, he said. This, 
Mr. Meyers continued, teaches the student to 
rely upon his instruments in case of emergency, 
reduces the number of hours in which a stu- 
dent can become proficient and enables the 
flight instructor to secure a better insight of the 
student’s capabilities. 

Results indicate, he said, that after 4 to 5 hr. 
of flight under the hood in general maneuvers, 
students can be put on radio range beams and 
after another 10 hr. are able to locate them- 
selves from “‘lost’’ and land within 200 to 300 
ft. of a given objective. After 20 to 22 hr. 
under the hood students are taught to adapt 
this training to outside flight conditions, he ex- 
plained, adding that this requires 9 to 10 addi- 
tional flight hours. He noted further that al- 
though students encounter no trouble in spins, 
stalls and other maneuvers, those taught unde: 
the hood sometimes have a little difficulty in 
leveling off and landing an open cockpit plane 
by sight. In concluding Mr. Meyers stated that 


Celebrate Anniversary of Self-Starter 





Looking back to better visualize future progress, Charles F. Kettering, General 
Motors vice-president in charge of research, explains the first electric self-starter, 
his invention of 25 years ago, to his president, Alfred P. Sloan, Jr. Mr. Kettering, 
who joined the SAE in the same year that he invented the self-starter, was guest at 
a luncheon in New York on Nov. 10 given in his honor by Mr. Sloan to celebrate 


the 25th anniversary of this invention. 


More than 300 leaders of industry and 


science attended 
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Beautiful to the Engineer 





Robert E. Coates 


@ Philadelphia 


Gear case and turbines in the forward engine room of the ship “Queen Mary”. 
which was inspected by members of the Philadelphia sections of the SAE and 
other engineering societies on Nov. 3. 


it has been possible for students to meet the re- 
quirements for an amateur pilot’s license with 11 
hr. of flight following the under-hood training. 

After Mr. Meyers’ talk, Elliott G. Reid, pro- 
fessor of aerodynamics at Stanford University, 
who presided at the meeting, introduced R. T. 
Freng, United Air Lines pilot who spoke ex- 
temporaneously on the use of radio beams in 
modern aerial navigation, substituting for A. R 
de Garmo, another United Air Lines pilot, 
who was unable to attend the meeting. 

Explaining that transmitters send out signals 
on two frequencies and are so arranged that 
each frequency appears in two zones i180 deg. 
from each other, Mr. Freng said that each trans- 
mitter is so oriented that a ship approaching it 
over the normal course does so at the approxi- 
mate intersection of two frequency zones which 
are 90 deg. apart. When the ship is directly on 
its course, he noted, the pilot’s instruments re- 
ceive the two frequencies in equal intensity. Any 
deviation in the ship’s course, he added, means 
an increase in the intensity of one frequency 
and a decrease of the other. The transmitter 
range, he explained, is from 60 to 100 miles, 
depending upon geographical conditions, and 
the beam width at such distances is from 6 to 
7 miles, narrowing down as the transmitter is 
approached. Directly over the transmitter is a 
cone of silence where neither frequency is heard, 
Mr. Freng added. 

Active work is now being done on a three- 
beam transmitter to enable landing under very 
adverse conditions, Mr. Freng told his audience. 
This transmitter, he said, broadcasts two hori- 
zontal frequencies and one vertical; the beams 
being controlled to a width of approximately 
200 ft. at a distance of 5 miles from the trans- 
mitter, and from 5 to 6 ft. in width at 1000 ft. 
from the transmitter. By providing an auto- 
matic pilot, such as the Sperry, to care for the 
more routine controls of the plane, he con- 
tinued, the pilot is enabled to follow the beam 
in to the point of landing at a speed from 80 
to 90 m.p.h., and make repeated precision land- 
ings. The pilot’s position, Mr. Freng explained, 
is reported to him by a cross-beam indicator, an 
instrument having one vertical hand to indicate 
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deviations from left to right and a_ horizontal 
hand to indicate vertical deviations from the 


_ beam. By keeping these hands at right angles 


to each other, the pilot is assured that his plane 
is directly on the beam and can be brought into 
the actual point of landing, he said. 


Noise Suppression Is 


Discussed by Norris 
@ Milwaukee 


“Noise Suppression’”’ was the topic discussed 
by R. F. Norris, acoustical engineer, Burgess 
Laboratories, before 100 members and guests 
of the Milwaukee Section at its Nov. 6 meeting, 
at the Milwaukee Athletic Club. 

In presenting his paper Mr. Norris spoke 
especially of acoustical problems having to do 
with automotive engines. His talk was a com- 
bination of valuable information and tales of 
humorous incidents occurring in his study of 
the subject. 


Stresses Safety and 
Comfort of 1937 Cars 


@ So. New England 


Remarking on the lack of novelties in the 
new designs, Joseph Geschelin, Detroit technical 
editor, Automotive Industries, addressed more 
than 100 members and guests of the Southern 
New England Section at its Nov. 9 meeting on 
“What's New in the New Cars”. Mr. Geschelin 
observed that we often mistake lack of radical 
change for lack of development, and produced 
some staggering figures on the money spent to 
develop some of the relatively conventional new 
models. 

Mr. Geschelin particularly stressed the general 
development toward improved safety in all the 
cars—all the way from increased windshield 
areas to curved door handles, recessed instru- 
ment boards, and padded seat tops. In fact, 
one of the airplane designers who was pres- 





ent remarked that he felt strangely at home in 
the fatalistic spirit of protecting the driver 
against the assumedly inevitable crash. 

The trend toward still greater comfort is 
equally pronounced, Mr. Geschelin said, com- 
menting particularly upon the wider seats, 
longer wheelbases, greater power, and improved 
riding qualities. Another trend not discussed 
by Mr. Geschelin, but quite obvious from his 
ample slides, was the trend toward standardized 
appearance. 

Mr. Geschelin concluded his remarks with 
some discussion of the 1938 possibilities and im- 
plied that radical features, such as automatic 
transmissions and even rear-engined cars might 
see the light of day a year hence. 


Engineering Groups 
Visit the ““Queen Mary” 
@ Philadelphia 


After voting on Election Day, Nov. 3, mem 
bers of the Philadelphia Section joined several 
other engineering societies on a trip to New 
York to inspect the ship, “(Queen Mary’. This 
took the place of the Section’s regular Novem- 
ber meeting. About 575 members and guests 
of the various societies, including ladies, made 
the trip. 

The party left Philadelphia on a train which 
made connection with a special ferry which 
landed at the “Queen Mary” pier. The ship 
was cleared of all other visitors for a two-hour 
period, and special guides were provided. 


Austin M. Wolf presented his analysis of the 
mechanical features of 1937 cars at the Philadel- 
phia Section’s Nov. 11 meeting. Adding more 
recent impressions, gained from seeing the new 
models side by side at the New York Automobile 
Show, Mr. Wolf spoke from his paper, “Trends 
in 1937 Car Design” which was printed in the 
November issue of the SAE Journat. He pr 
sented many slides to illustrate his talk. 

The discussion following the paper centered 
around the possibility of rear-engined cars and 
independent rear-wheel suspension. 


Students Hear 
Hall on Diesels 


@N. Y. U. 

First pointing out the shortcomings of the 
two-stroke gasoline engine and then explaining 
why they need not be present in the two-stroke 
Diesel engine, E. S. Hall, of New Haven, ad- 
dressed the members of the New York Uni- 
versity Student Branch on Oct. 27. Mr. Hall 
substituted for L. Morrison, editor of Diesel 
Power, who was prevented from attending by 
illness. 

After explaining the fundamentals of the 
Diesel engine, Mr. Hall, who has made a study 
of round-engine mechanisms, told of their 
adaptability to operation on the Diesel cycle. 
He described them as having cylinders parallel 
to the shaft and arranged so that they generally 
form a round pattern. Using blackboard 
sketches he illustrated the four basic round- 
engine mechanisms, namely: cylindrical cam, 
conic crank, swash plate and wabbler. He 
pointed out design difficulties of the first three 
and discussed two particular wabbler mech 
anisms. Mr. Hall then sketched the character- 
istic curves of a normal wabbler two-stroke 
Diesel engine to help him explain how the 


























inertia forces are almost completely absorbed 
in the gas pressure, serving the useful purpose 
of knocking down the peaks of pressure curves 
and resulting in remarkably smooth turning 
effort; the torque curve for an 18-cylinder en- 
gine showing less than plus or minus 2 per cent 
variation from the mean. 

Answering questions from the floor, the 
speaker discussed the Junkers opposed-piston 
combustion system; the Ricardo cylindrical com- 
bustion-chamber used with sleeve valves and 
tangential intake ports to create swirling and 
turbulence; the comet type of Ricardo combus- 
tion-chamber used by Waukesha, and the modi- 
fied spherical chamber used by Hercules. 

Regarding the mechanical efficiency of the 
wabbler engine, he pointed out that it can be 
higher than that of the comparable crank en- 
gine because the side loading on the piston 
members which constitute the torque reaction 
is carried on well-lubricated guide surfaces co- 
axial with the cylinders instead of on the cyl- 
inder walls themselves. He said that this is 
also because the oil shear area in a normal wab- 
bler engine is considerably less than that in 
the bearings of a comparable crank engine, and 
because bearing loads in the normal two-stroke 
wabbler engine are lower. He said that the 
engine has all the advantages of the double- 
acting cross-head type of crank engine without 
having to pay the usual price in excess bulk 
and complication. 


Eighty Present at 
Annual Dinner Dance 
@ Oregon 


Dining and dancing was the order of the 
program on Nov. 7, when the Oregon Section 
was host to 80 members and guests at its 
annual social night. Following the reception 
and dinner Chairman M. E. VandeWater, 
called upon J. P. Seghers, who introduced 
each guest and member. R. W. Mann then 
told about the flower fund which has been 
created by the Section to send flowers to sick 
members, and a large tool roll, donated by 
Ed Dagner, was raffled off, the proceeds going 
to the fund. 

At a short business meeting H. W. Roberts 
was elected the Section’s representative to at- 
tend the Annual Meeting of the Society in 
Detroit, Jan. 11 to 15. J. V. Savage and Mr. 
Seghers were selected as alternates. 

After the business session motion pictures 


NEWS OF THE SOCIETY 


furnished by the Ford Motor Co. were shown, 
following which the orchestra started playing 
for dancing. Mr. and Mrs. Seghers and Mr. 
and Mrs. Mann were in charge of the recep- 
tion. Chairman VandeWater reports that in 
the opinion of all, the party was a great success. 


Automotive Engineers 
Praised for Ingenuity 


@ Detroit 

The American car owner has become used 
to having technical miracles performed for 
his benefit, Norman G. Shidle said in a talk 
to 250 members of the Detroit Section at the 
Oct. 26 meeting. Mr. Shidle is executive 
editor of the SAE Journa.. 

Ten members were seated at the “Old 
Timers” table, all men who have been mem- 
bers of the Society since 1912 and _ before. 
These were: E. W. Winans (M ’08), Chester S. 
Ricker (M ’10), R. C. Hoffman (M ’11), C. A. 
Neracher (M ‘11), G. A. Schreiber (M 711), 
Gould Allen (A ‘12), Harry H. Knepper 
(A '12), G. C. Mather (M ‘12), George L. 
McCain (M ‘12), and Alex Taub (M ’12). 

Automotive engineers have to exhibit more 
ingenuity every year to put into new cars 
seemingly impossible combinations of desirable 
qualities, Mr. Shidle continued. ‘This year 
again, he pointed out, we have cars which 
have more power but use less gasoline; which 
have bigger bodies, but which weigh the 
same or less; which last longer without main- 
tenance expense but which cost no more than 
before. Only by reason of a high degree of 
technical ingenuity meticulously applied to 
every detailed part of the car are these con- 
tradictory qualities made possible. 

Increased attention to features helping the 
driver to operate safely is apparent in the 1937 
cars, Mr. Shidle said. In this category he 
mentioned devices for keeping windshields 
clear of frost and snow; driver's seats which 
adjust vertically as well as horizontally; re- 
finements in steering mechanisms: wider and 
higher windshields to improve vision; detailed 
improvements in the functioning of brakes; out- 
side door handles which curve in toward the 
body; and instrument panels in which all in- 
strument controls are flush with the board. 

Commenting on the economic benefits of the 
refinement process which is continued again 
this year, Mr. Shidle pointed out that every 
unit in the automobile today has the same name 


Something Different 





We have heard a lot 
about the car of the fu- 
ture. Perhaps this is it. 
At any rate this curi- 
ous self-powered con- 
traption was designed 
by engineers of the fu- 
ture. It was perpetrated 
jointly by the SAE 
and A.S.M.E. Student 
Branch members at 
Ohio State University 
and was part of a pa- 
rade sponsored by the 
University’s engineer- 
ing laboratories, at the 
close of the school year 
last spring. It went two 
miles without a break- 
down. 


@ Ohio State 
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that it had many years ago; but it is an entirely 
different unit. “A 1930 engine might have 
had the same bore and stroke and number ol 
cylinders as a 1937 engine,” he said, “but it 
the 1930 engine gave 80 hp. the chances are 
the 1937 one will give something like 115 hp. 
So with almost every other part in the car - 
each is the result of years of consistent and 
persistent betterment.” 

As long as business is good, Mr. Shidle be- 
lieves, major producers are more likely to 
continue improving products which they now 
are selling than to embark on the uncharted 
seas of entirely different design concepts. 

Many important engineers of the industry 
took part in the discussion, which cannot be 
disclosed as each was assured that his views 
would not be reported. Included among the 
discussers were: SAE President Ralph R. Teetor, 
Presidential Nominee Harry T. Woolson, C. R. 
Paton, E. W. Seaholm, Alex Taub, Walter 
Fishleigh, W. J. Davidson, O. E. Hunt, Wil- 
liam B. Stout, and H. M. Northrup. 


Reports European 
Aircraft Activity 
@ So. New England 


European countries seem to be trying to outdo 
each other in aircraft productien, according to 
Frank W. Caldwell who spoke informally be- 
fore members and guests of the Southern New 
England Section at the Bond Hotel, Hartford, 
Conn., Oct. 22. Mr. Caldwell, who is en- 
gineering manager, Hamilton Standard Propelle: 
Co., told of his recent tour of European coun 
tries and commented upon the prevalent belief 
there that if each country is properly prepared 
for war, the chances of war are Jessened. 

Mr. Caldwell was introduced by Section 
Chairman E. E. Wilson. 


Meeting on Ocean 
Flying Well Attended 


@ Dayton 
More than 200 members and guests of the 
Dayton Section turned out on Oct. 17 to hea 
Hubert A. Gosselin, test engineer, Pratt & 
Whitney Aircraft Co., deliver an interesting and 
instructive talk on “Aviation Across the Pa- 
cific.” He dealt especially with the problems 
of equipment, design and operation of the 
China Clippers and spoke particularly of the 
dependable engines powering these ships. He 
also remarked that the adoption of automatic 
variable-pitch propellers left the pilot without 
means of determining his optimum mixture 
ratio, as propeller speed remains constant. This, 
he said, necessitated the development of an 
automatic mixture control. 
Mr. Gosselin illustrated his talk with numer- 
ous slides and motion pictures. 


Racing Is Topic of 
Joint Luncheon Meeting 
@ So. California 


The Southern California Section, on Oct. 22, 
arranged the program for a luncheon of the 
Joint Technical Society of Los Angeles. Ralph 
Hepburn, well-known race driver, spoke on 
“High Speed Racing and What it Means to the 
Automotive Industry”. After the talk discus- 
sion centered on the speed runs on the Utah 
salt beds and the recent race at Roosevelt Race- 
way. 
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Forest S. Baster, former chief engineer, 
automotive division, Lycoming Manufacturing 
Co., Williamsport, Pa., recently joined the White 
Motor Co., Cleveland, Ohio, as assistant chief 
engineer in charge of engines. 


S. R. Thomas 
New affiliation 





S. R. Thomas, former chief engineer of 
Auburn, Cord and Duesenberg, has been ap- 
pointed manager of the automotive bearing 
division of the Bantam Ball Bearing Co., South 
Bend, Ind. He has been affiliated with the 


automotive industry for 22 years. 


Clayton R. Burt, president, Niles-Bement- 
Pond Co., Hartford, has been elected the 35th 
president of the National Machine Tool Builders 
Association. Henry C. Pierle, secretary and sales 
manager, R. K. LeBlond Machine Tool Co., 
Cincinnati, was made treasurer. 


William S. Knudsen, executive vice- 
president, General Motors Corp., has been 
elected president of the Detroit Industrial Safety 
Council. Walter O. Briggs, president, Briggs 
Manufacturing Corp. of America, is one of the 
Council’s directors. 


Carl F. Scott is assistant to the manager 
of the Bridgeport works of the General Elec- 
tric Co. He is in charge of all engineering 
activities. 


Dr. George W. Lewis, director of re- 
search, National Advisory Committee for Aero- 
nautics, will be awarded the Guggenheim Aero- 
nautic Medal at an Aviation Dinner sponsored 
jointly by the Society of Automotive Engineers, 
the Institute of Aeronautical Sciences, and the 
American Society of Mechanical Engineers, on 
Dec. 4, concluding the five-day annual meeting 


of the A.S.M.E. 


Owen W. Ellis, director of metallurgical 
research, Ontario Research Foundation, Toronto, 
Canada, has been elected a trustee of the Ameri- 
can Society for Metals. He will serve two 
years. 


Clifton Slusser, vice-president and factory 
manager, Goodyear Tire and Rubber Co., re- 
cently completed 25 years of service with that 
company. 


J. W. Mills 


Production manager 





John William Mills has been made pro- 
duction manager of the Austin Motor Co., Ltd., 
Longbridge Works, Birmingham, England. 


Humphrey F. Parker recently joined the 
Bendix Westinghouse Automotive Air Brake 
Co., Pittsburgh, as development engineer. He 
formerly held a_ similar position with the 
Asbestos Manufacturing Co., Huntington, Ind. 


Enters Broader Field 
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D. G. Roos 


has been appointed technical 
advisor of the Studebaker Corp. 
Mr. Roos, because of ill-health, 
resigned several months ago as 
vice-president in charge of engi- 
neering and has been recuperating 
in the far west. He will make 
his headquarters in South Bend, 
but will spend much time in 
Europe and in American auto- 
motive centers keeping Stude- 
baker abreast of all technical 
developments in the _ industry. 
Mr. Roos was SAE president in 
1934 and has continued to be 
active in the work of the Society. 
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Frank H. Prescott 


Changes companies 





Frank H. Prescott became general man- 
ager of the Electro-Motive Corp., La Grange, 
Ill., Nov. 1, following his election as vice 
president and member of the board of directors 
of that company. He was previously general 
manager of the Delco Products division of 
General Motors Corp. 


Cc: fH. Kindl, formerly factory manager ol 


the Delco Products division, was made general 
manager, succeeding Mr. Prescott. Mr. Kindl 
joined the Delco Remy Division of General 
Motors in 1925 and was transferred to the 
Delco Products division as carburetor enginees 
in 1926. In 1929 he was promoted to chiet 
engineer and in January of this year he was 
made factory manager. 


Kenneth M. Brown, former test engineer, 
Shell Oil Co., Martinez, Calif., has affliated 
with the Caterpillar Tractor Co., San Leandro, 
Calit., as experimental engineer. 


Josef Chmel, of Czechoslovakia, attended 
the Annual Dinner in New York on Nov. 12 
Mr. Chmel, who is owner and engineer, Elek 


Josef Chmel 


Foreign visitor 





tronspol, Prague, plans to visit the automotive 
centers of the United States before returning to 
Europe the latter part of this month. 


ae. 2 Wickenden, assistant manager, 


development and research, International Nickel 
Co., New York, is chairman of the American 
Society of Mechanical Engineers committee in 
charge of the symposium on Corrosion Resistant 
Materials during the Society’s annual meeting 
which opened Nov. 30 and will close Dec. 4. 


E. ]. Abbott, president, Fnysicists Research 
Co., Ann Arbor, Mich., is presenting a paper, 
“Quieting Machinery,” at the Machinery and 
Springs Session of the ASME meeting, Dec. 2. 


Arthur S. Hawks, former senior mechani- 
cal engineer, U. S. Naval Engineering Experi 
mental Station, Annapolis, Md., has joined the 
Nordberg Manufacturing Co., Milwaukee, as 
engineer 











GO... Hacker has been made director of 
the military car and machine gun factory of 
Steyr-Daimler-Puch A. G., Steyer, Austria. He 
was formerly chief engineer of the same com- 
pany in Vienna. 


Robert L. Nulty, former assistant general 
sales manager, Oldberg Manufacturing Co., De- 
troit, has joined the Walker Manufacturing Co., 
Racine, Wis., in a similar capacity. 


Harold Heath, general manager of Hum- 
ber, Ltd., Coventry, England, which manufac- 
tures Humber and Hillman passenger cars and 


Harold Heath 


Here trom England 





Commer commercial vehicles, was a visitor at 
SAE headquarters last month while on a_ busi- 
ness trip involving, among other things, investi- 
gation of new machine tool equipment. Mr. 
Heath visited many friends throughout the in- 
dustry and returned to New York to be a guest 
at the speakers’ table at the SAE Annual Dinner, 
Nov. 12. 


Frederick George Miles was co-designer. 
with Col. Charles A. Lindbergh, of Col. Lind 
bergh’s new airplane, said by the makers to 
be the fastest licht touring monoplane ever to 
be built in England. 


Irving Whitehouse has been made man- 
ager of the sales promotion department, Steel 
and Tubes, Inc., Cleveland. He was formerly 
sales engineer with the same company. 


Charles F. Kettering, General Motors 
vice-president, has been elected to the board of 
directors of the National Cash Register Co. 
Before entering the automotive industry he was, 
for seven years, inventor and engineer with that 
company. Mr. Kettering has also been elected 
a director of the National Geographic Society. 


H. A. Reinhart, who has for nine years 
been associated with the Ethyl Gasoline Corp., 
Los Angeles, is president and general manager 
of Reinhart Motors, a new organization which 


H. A. Reinhart 


Heads new company 





will handle Stutz Pak-Age-Car sales and d.:stri- 
bution in northern California, Nevada, Oregon, 
and Washington as well as in Straits Settle- 
ment, China, Japan, Philippines, and Territory 
of Hawaii. 











_... At Home and Abroad 








W. A. Robotham has been promoted by 
Rolls Royce, Derbyshire, England, from as- 
sistant experimental engineer to experimental 
engineer, car division. 


Bruno Schroeter, formerly in the research 
department of General Motors Corp., has been 
made chief engineer of the O. & S. Bearing Co., 
Detroit. 


Clinton E. Morgan took over the posi- 
tion of manager of operations, Los Angeles 
Railway Corp., Los Angeles, on Nov. 1. He 
was previously director, Cincinnati Car Corp., 
Cincinnati. 


George Burr Upton, who for over 20 
years has been professor of experimental en 
gineering, Cornell University, recently was made 
professor of automotive enginecring. 


Robert N. Reinhard, who was chairman 
of the Southern California Section last year, 


R. N. Reinhard 


Promoted 





has been promoted to divisional manager, auto 
equipment, by Western Dairy Products, Inc., 
Los Angeles. He was previously automotive 
engineer. 


George C. Hockenberger is manager of 
the automatic cigar-lighter division, Casco Prod- 
ucts Corp., Bridgeport, Conn. He was pre- 
viously in the engineering department of the 
Trico Products Corp., Buffalo. 


Howard Baxter is sales manager of the 
Super-Power Spark Plug Co., Oakland, Calif. 


‘oo = Gatke, president, Gatke Corp., has 
been elected first vice-president of the Brake 
Lining Manufacturers’ Association, Inc. SAE 
members serving on the Association’s executive 
committee include H. A. Gillies, vice-president, 
American Brakeblok Corp.; G. M. Williams, 
president, Russell Manufacturing Co.; M. F. 
Judd, general manager, Raybestos-Manhattan, 
Inc. 


Dr. Alexander Klemin is taking part in 
a one-year detailed survey of airplane vibration 
and flutter which will be conducted by the 
Daniel Guggenheim School of Aeronautics at 
New York University in cooperation with the 
New York State Commission on Aviation and 
the W.P.A. Dr. Klemin is professor of Aero- 
nautics at the Guggenheim School. 


R. Peter Friis, formerly with George Scherr 
& Co., New York, has been made sales man- 
ager of the Severance Tool Manufacturing Co., 
Saginaw, Mich. 
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D. G. Proudfoot has been promoted from 
development engineer to manager ,of the lubri- 


D. G. Proudfoot 


Department manage 





cauon department, by Phillips Petroleum Co., 
Bartlesville, Okla. 


Virgil H. Tout, Denver, Colo., district 
manager, Raybestos division of Raybestos- 
Manhattan, Inc., was seriously injured in an 
automobile accident near Riverton, Wyo., on 
Sept. 26. After spending two weeks at the 
Lander, Wyo., hospital he was flown to Denver 
for treatment at St. Joseph's Hospital. 


Returns from Europe 





Col. H. W. Alden returned from 
Europe Nov. 12 on the S.S. Washing- 
ton, two days late because of severe 
storms. Recovering from injuries re- 
ceived in a serious laboratory accident 
last January and recovering too his 
ability to walk following the operation 
which those injuries brought about, 
Colonel Alden visited the Paris and 
London Shows, studied European auto- 
motive conditions and came _ back 
ready again for active work in his 
post as chairman of the board, Timken- 
Detroit Axle Co. The only man to 
have twice been president of the 
SAE, Colonel Alden is being met with 
new admiration from his friends and 
associates. 


December, 1936 
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Stahwood W. Sparrow has been appointed 
research engineer of the Studebaker Corp., suc- 
ceeding William S. James, who was recently 





S. W. Sparrow 
Made research engineer 


made chief engineer of the corporation. Mr. 
Sparrow, who joined Studebaker in 1926, was 
previously in charge of the automotive power 
plant section of the Bureau of Standards in 
Washington. Before that he was in the en- 
gineering department of Stevens-Duryea and 
other automobile companies. He is a member 
of the Society's Passenger-Car Activity, Research 
and Publication Committees. 


Peter Blythe MacEwen, who was pre- 
viously production engineer, General Motors of 
Canada, Ltd., Oshawa, has joined the Ethyl 
Gasoline Corp., Toronto, as field representative. 


Curtis L. Bates is assistant chief engineer, 
Timm Aircraft Co., Glendale, Calif. He was 
formerly design engineer with the Crusader 
Aircraft Corp., also in Glendale. 


Arch Warner, who for many years was 
connected with the Universal Products Co., Inc., 
Dearborn, Mich., is now Michigan district 
manager for the Logan Gear Co. and the Bing- 
ham Stamping & Tool Co., with offices in 
the New Center Bldg., Detroit. 


Ernest K. von Mertens is general man- 
ager of the recently formed Driv-Lok Co., Inc., 
Bridgeport, Conn., manufacturers of self-locking 
machine elements. He was previously en- 
gineer, Groov-Pin Corp., Long Island City, 
Ne Y. 


Henry James White, former aviation 
sales manager, Vacuum Oil Co., Ltd., London, 
England, has come to the United States as 


aviation advisor with Socony Vacuum Oil Co., 
New York. 


Allan Robert Currey has started practice 
as lubrication consultant with offices in Mon- 
treal, Canada. He was previously vice-president 
and chief engineer of Industrial Utilities, Ltd., 
of the same city. 


Alfred Bandi, former managing «lirector 
of Scintilla of Canada, Ltd., Montreal, has been 
made president and general manager of Avia- 
tion Electric, Ltd., in the same city. 


C. P. Whalen, who for over 17 years was 
vice-president and resident engineer for Minerva 
Automobiles, Inc., in this country, has become 
associated with several European concerns that 
are building racing motors and cars. He will 
represent them in America. His headquarters 
are in New York. 
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George R. Bott, Norma-Hoffmann’s engi- 
neering manager, returned from England early 
in November following a business trip which 
included a visit to the London automobile 
show. Mr. Bott, who has been chairman of 
the ball and roller bearing division of the SAE 
Standards Committee since 1930, reports 
British manufacturers optimistic about future 
business and expecting to build about half a 
million cars in the next 12 months. 


| Hunsaker, head of mechanical en- 
gineering department, Massachusetts Institute 
of Technology, is secretary of the American 
Organizing Committee for the Fifth Interna- 
tional Congress for Applied Mechanics, which 
will meet in Cambridge, Mass., in September 
1938, at Harvard University and M.I.T. 


Dimitrius Gerdan is test engineer, prod- 
ucts study division of General Motors Corp., 
Detroit. He was formerly dynamometer assist- 
ant, Chevrolet Experimental Laboratory. 


Alfred Hodgson has taken a new position 
as assistant maintenance =ngineer with. Trini- 
dad Leaseholds, Ltd., Trinidad, British West 
Indies. He was formerly service manager of 
Trinidad Agencies, Ltd. 


John Harry Brader is draftsman with the 
Hendrickson Motor Truck Co., Chicago. 


William I. Stieglitz is in the design de- 
partment of the Barkley-Gow Aircraft Corp., 
Detroit, Mich. He was formerly a member ot 
the firm, Air Engineers, Wilmette, III. 


E. Favary, consulting engineer, Burbank, 
Calif., is conducting an advanced course in 
practical automotive engineering at the Frank 
Wiggins Trade Evening School, Los Angeles. 


Joseph A. Packard is engineer of the auto- 


motive dévision, Armour & Co., Chicago. 


Charles Joseph Manney, former me- 
chanical engineer with the Seagrave Corp., 
Columbus, Ohio, is instructor in mechanical 
engineering at Tulane University, New Orleans. 


Francis E. Vintschger is vice-president 
and treasurer of the Essex Equipment Co., 
Newark, N. J. He was formerly affliated with 


the Casey Jones School of Aeronautics, also in 
Newark. 





A. J. Scaife, Autocar Co. (left), follows 
the pencil of C. R. Wells, chief engi- 
neer, Rockwell Products Co., at an in- 
formal conference during a safety dem- 
onstration conducted by the latter’s 
company at Hartford, Conn., Oct. 26 





Dr. Ing. Ferdinand Porsche, comment- 
ing on the Roosevelt Race, which he witnessed 
during his recent visit to America, said he was 
sorry that the German Auto Union racing car - 
of which he is the designer—had not been 
brought over for the event. He added, that 
if the car’s racing schedule can possibly be ar- 
ranged suitably, he hopes to bring it over the 
next time a race open to foreign cars is held 
at that track. Dr. Porsche’s comments were 
made during a visit to SAE headquarters just 
before he returned to Germany early in Novem- 
ber after a month spent in studying mass pro- 
duction methods at American plants. 


William R. Chapin, president of the W. 
R. Chapin Co. and director of research, E. C. 
Atkins & Co., was presented the 1936 Albert 
Sauveur Achievement Award at the annual 
banquet of the American Society for Metals, 


W. R. Chapin 


Receives award 





Cleveland, Oct. 22. Dr. Zay Jeffries, 1935 
recipient, made the presentation. The award 
was made to Mr. Chapin in recognition of the 
work he performed in connection with the 
quenching of steel. 


Paul S. Lane, chief metallurgist, American 
Hammered Piston Ring division of the Kop- 
pers Co., Baltimore, has assumed his new duties 
as metallurgical research engineer. He is in 
charge of the work being carried on in the 
company’s new physical testing laboratory and 
enlarged dynamometer room. 


Andre g, Meyer, former chief research 
engineer, Continental Motors Corp., Detroit, is 
consulting engineer for the Wright Aeronautical 
Corp., Paterson, N. J. Starting the first of the 
year he will also serve on the faculty of the Uni- 
versity of Kentucky, Lexington, Ky. 


Clifford A. Miller, previously with the 
White Motor Co., Cleveland, has joined the 
Apex Electrical Manufacturing Co., of the same 
city, as designer. 


SAE News from Spain 
Dr. Ing. W. P. Ricart, his 


home and office destroyed by Loyalist forces in 
the Spanish Civil War, has sought refuge in 
Italy. There he has become a consulting engi- 
neer for Alfa Romeo Co. at Milan. In a letter 
dated Nov. 4, Dr. Ricart writes of a fellow SAE 
member: 

“T have heard rumors that my friend, Gallart 
Folch of the Hispano Suiza Co., has been victim 
of the Reds with three other engineers of his 
company. I will inform the Society if this mis- 
fortune is confirmed.” 


Barcelona 























SAE Meetings Calendar 


Annual Meeting 
Jan. 11-15, 1937 


Book-Cadillac Hotel 
Detroit, Mich. 


Baltimore—Dec. 3 


Longfellow Hotel; dinner 6:30 P.M. Lubri- 
cation, and the Effect of Detonation on Oil 
Consumption—H. A. Everett, professor of me- 
chanical engineering, Pennsylvania State Col- 
lege. 


Buffalo—Dec. 15 


Hotel Statler; dinner 6:30 P.M. Modern 
Diesel Engines—E. T. Larkin, Chief engineer, 
Sterling Engine Co., and Don Berlin, Curtiss 
Aeroplane & Motor Co. 


Chicago—No meeting 


Cleveland—Dec. 14 


Cleveland Club; dinner 6:30 P.M. Changes 
in 1937 Models—Austin M. Wolf, automotive 
consultant. 


Dayton—Dec. 17 


Engineers Club; dinner 6:30 P.M. 1936 
Hindenburg Operations and Their Possible Ef- 
fect on the Establishment of an American 
Line—V. R. Jacobs, Goodyear Tire and Rub- 
ber Co. 


Detroit—Dec. 14 


Hotel Statler; dinner 6:30 P.M. Joint meet- 
ing of the Aeronautic and Body Activities. 
Speakers—Ralph Upson, consulting aeronautic 
engineer, and J. W. Greig, experimental engi- 
neer, Hudson Motor Car Co. 


About Authors 


(Continued from page 15) 


was organized. This later manufactured 


‘trucks and continued doing so until 1925 


when it was purchased by the American Car 
& Foundry Co.; Mr. Fageol going with that 
company as vice-president. He left A.C.F. in 
1926 and organized the present Twin Coach 
Co., of which he is president. In 1927 it builz 
and delivered the first all-metal, chassisless 
Twin Coach. 


® Karl Liirenbaum, after a short study 
of mathematics and natural science at the 
University in Bonn, Germany, his birthplace, 
attended the Technical High School in Darm- 
stadt, passing his final examination in me- 
chanical engineering in 1923. His thesis was 
on the theory of giro stabilization of mono- 
rails. He became assistant instructor of en- 
gineering mechanics at the same high school 
and continued as a student, graduating with 


Indiana—Dec. 10 


Meeting at Purdue University, West Lafayette, 
Ind. Visit to the laboratories in the afternoon, 
with dinner at 6:30 P.M. Keeping the Auto- 
motive Industry Young—Ralph R. Teetor, in 
charge of engineering, Perfect Circle Co., and 
President of the SAE. Automotive Engineering 
Conquers the World—John A. C. Warner, gen- 
eral manager, SAE. The inauguration of the 
SAE Student Branch at Purdue University will 
take place at this meeting. 


Kansas City—Dec. 15 


Muehlbach Hotel; dinner 7:00 P.M.; meet- 
ing 8:15 P.M. 


Metropolitan—Dec. 16 


The Roger Smith, go E. qg1st St., New York 
City; dinner 6:30 P.M. Speaker—W. J. Cam- 
eron, of the Ford Motor Co. The members of 
the SAE Council will be guests of the Section at 
this meeting. 


Milwaukee—Dec. 11 


Milwaukee Athletic Club; dinner 6:30 P.M. 
Keeping the Automotive Industry Young— 
Ralph R. Teetor, in charge of engineering, Per- 
fect Circle Co., and President of the SAE. Auto- 
motive Engineering Conquers the World—John 
A. C. Warner, general manager, SAE. 


New England—Dec. 8 


Walker Memorial, M. I. T., Cambridge, 
Mass.; dinner 6:30 P.M. The November Auto- 
mobile Show—Dean A. Fales, associate professor, 
automotive engineering, Massachusetts Institute 
of Technology. 


Northern California—Dec. 6 


Athens Athletic Club, Oakland; dinner 6:30 
P. M. Features of the New Cars—Arthur B. 
Domonoske, dean, mechanical engineering, 
Stanford University. 


a work on the theory of measuring degrees 
of mechanical vibrations. After some time as 


-test engineer in the heating industry, he 


joined the G-rman Aeronautical Research 
Institute (DVL) in 1927 and is there today 
as chief manager of automotive research. 


@ L. P. Saunders dates his association 
with the automotive industry back to 1906 
when he joined Messrs. Legros & Knowles 
of London, England, who manufactured the 
Iris car. That company ceased activities in 
1909 and Mr. Saunders came to the United 
States. Here he worked with various auto- 
mobile companies until the World War, dur- 
ing which he served in the British Navy as 
engineer on a submarine decoy boat. Fol- 
lowing this he was experimental engineer for 
the Owen Magnetic Corp., later joining the 
General. Motors Research Corp. in 1920. He 
is now with the Harrison Radiator Corp., 
where he has been in charge of engineering 
for the past few vears. That company’s 
laboratory was built under his supervision, 
and he has been responsible for a number 
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Northwest—Dec. 11 


Afternoon inspection of Ordnance artillery 
and Signal Corps motorized equipment at Fort 
Lewis, Wash. Dinner 6:30 P.M. Hotel 
Roosevelt, Seattle, Wash. Subject of paper to 
be presented—Army Motorization. 


Philadelphia—Dec. 9 


Engineers Club; dinner 6:30 P.M. ‘Tourist 
Trailers—Philip H. Smith. Discussion by rep- 
resentatives of the tourist trailer industry. 


St. Louis—Dec. 1 


Jefferson Hotel; dinner 6:30 P.M. Railcar 
Meeting. 


Southern California—Dec. 10 


Chamber of Commerce Building, Los An- 
geles; dinner 6:30 P.M. New Car Design, 
with Particular Relation to Lubricants—George 
L. Neely, research engineer, Standard Oil Co. 
of Calif. New Car Design with Particular Re- 
lation to Fuels—Dr. Ulric B. Bray, assistant 
manager, research department, Union Oil Co. 


Southern New England—Dec. 17 


Hotel Bond, Hartford, Conn.; dinner 6:30 
P. M. Operation and Application of Fuel In- 
jection System—George W. Baierlein, mechani- 
cal engineer. 


Syracuse—No Meeting 


Washington—Dec. 8 


Cosmos Club, Washington, D. C.; dinner 
6:30 P.M. Promotion of Safety in Ground and 
Air Transportation—H. H. Kelly, chief of 
Safety Section, Bureau of Motor Carriers, In- 
terstate Commerce Commission; Burton W. 
Marsh, director of safety and traffic, Engineer- 
ing Department, American Automobile Associa- 
tion; and H. E. Hartney, technical adviser, 
Senate Safety Committee on Aeronautics, end 
Lieutenant Colonel, Air Corps Reserve. 


of improvements in the cooling systems of 


automobiles. 


@ Dr. James Shelby Thomas, born in 
Saltville, Va., and educated at Milligan Col- 
lege, where he received his B.A. degree in 
1900, is known for his vigorous work as an 
educator and economist. He likewise has a 
definite interest in public affairs and is con- 
sidered an outstanding commentator on what 
he terms “industrial civilization”. After 
graduating he taught at Milligan College for 
several years and then joined the faculty of 
Lynchburg College. He held several impor- 
tant offices in the State of Virginia educa- 
tional system and was professor of secondary 
education at the University of Alabama from 
1912 to 1919, in which year he organized the 
extension division of the University, directing 
it until 1930. In 1928 and 1929 he was also 
director of the Alabama State Industrial 
Board. He was chief economist of the Com- 
monwealth and Southern Corp. from 1931 te 
1933. Since June of the latter year he has been 
president of Clarkson College of Technology. 


December, 1936 
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New Members Qualified 


ARCHANGELI, M. D. (A) sales manager, Sagi- 
naw division, Wilcox-Rich Corp., 9771 French 
Rd., Detroit, Mich. 

BarpsLey, P. Epwarp (M) sales engineer, 
Delco Remy Corp., Anderson, Ind.; (mail) 
13-162 General Motors Bldg., Detroit, Mich. 

Barnett, Epwarp R. (A) district manager, 
United Amer. Bosch Corp., Springfield, Mass.; 
(mail) 152 Milton St., Dorchester, Mass. 

Buswe._i_, Freperick JAMes (FM) designer, 
Birmingham & Midland Motor Omnibus Co., 
Ltd., Bearwood, Staffs, England; (mail) 13 
Linden Rd., Bournville, Birmingham, England. 

Curtis, VERNE F. (M) assistant general su- 
perintendent of delivery, Marshall Field & Co., 
601 W. Polk St., Chicago, Il. 

Fe.ts, Ltoyp C. (A) chief inspector, Federal 
Mogul Corp., 11031 Shoemaker Ave., Detroit, 
Mich. 

Hanson, JoHN (FM) chief chemist, Dunlop 
Rim & Wheel Co., Ltd., Foleshill, Coventry, 
England. 

Hicpay, Harotp R. (J) sales engineer, Ken- 
worth Motor Truck Corp., Seattle, Wash.; 
(mail) 4139 - 11th Ave., N.E. 

Hoover, C. G. (M) development engineer, 
Firestone Tire & Rubber Co., Akron, Ohio. 


A 


ACKMANN, Harotp H., engineer, Perfex Ra- 
diator Co., Milwaukee, Wis. 

ALLAN, G. Gorpon, associate editor, Motor, 
International Publishers, New York City. 

AssEssor, ALBERT, JR., junior draftsman, 
Chevrolet Motor Co., Detroit, Mich. 

BaTTEN, JoHN Henry, III, general manager's 
department, Twin Disc Clutch Co., Racine, Wis. 

Beck, Josepu F., tool and die maker, Ford 
Motor Co., Detroit, Mich. 

BessMER, Dwicurt A., sales engineer, Timken 
Roller Bearing Co., Canton, Ohio. 

BuTLer, CuHarces W., assistant engineer, Gulf 
Research & Development Co., Pittsburgh, Pa. 

CaMPBELL, Lester Francis, chief inspector, 
Pratt & Whitney Aircraft Corp., Hartford, Conn. 

CHRISTENSEN, HaroLp, gear engineer, Michi- 
gan Tool Co., Detroit, Mich. 

CiaFFEY, BerNaRD D., manager, Gray Iron 
Aluminum Division, General Malleable Corp. 
Waukesha, Wis. 

Ciark, C. A., electrician, Briggs Mfg. Co., 
Hamtranck Plant, Hamtranck, Mich. 

CoapMAN, ArtrHUR W., 591 Mages Ave., 
Rochester, N. Y. 

CunNINGTON, GeorGE R., acoustical engineer, 
Woodall Industries, Inc., Detroit, Mich. 

Damon, RatpH SHEPARD, vice-president, 
American Airlines, Inc., Chicago, III. 

Dervieu, Mice, director fabrication Etab- 
iissements Laffly, Asnieres, Seine, France. 

Dracer, Louis E., apprentice, Fairbanks 
Morse & Co., Beloit, Wis. 

Duet, Ciirrorp C., member, Field Artillery 
Board, U. S. Army, Fort Bragg, N. C. 

ENRIGHT, WiLLiAM C., sales engineer, West- 
ern Felt Works, Chicago, IIl. 

Faber, ALBERT FRANK, JR., observer in test, 
Wright Aeronautical Corp., Paterson, N. J. 
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These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Oct. 10, 1936, and 
Nov. 10, 1936. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 
eign Member. 





Hopr, Gerarp A. (M) automotive engineer, 
Socony-Vacuum Oil Co., Inc., 412 Greenpoint 
Ave., Brooklyn, N. Y.; (mail) 1140 Park Place. 

Kao, Cu1en (J) 620 Forest Ave., Ann Arbor, 
Mich. 

KAVANAGH, Frank W. (M) research engineer, 
Standard Oil Co. of California, San Francisco, 
Calif.; (mail) c/o Standard Oil Refinery, Rich- 
mond, Calif. 

Kucuar, JosepH (M) chief engineer, Athey 
Truss Wheel Co., 5631 W. 65th St., Chicago, 
Ill. 





The applications for membership 
received between Oct. 15, 1936, and 
Nov. 15, 1936, are listed herewith. 
The members of the Society are 
urged to send any pertinent infor- 
mation with regard to those listed 
which the Council should have for 
consideration prior to their elec- 
tion. It is requested that such com- 
munications from members be sent 
promptly. 





FLUCHERE, ARMAND Henri, 234 West 22nd 
St., New York City. 

GLUHAREFF, Micuaet E., chief engineer, Si- 
korsky Aircraft, Division of United Aircraft 
Corp., Bridgeport, Conn. 

Go.psteEin, Harry D., stress analyst, Seversky 
Aircraft Corp., Farmingdale, L. I., N. Y. 

Hatt, CuHaries Louis, engineering aid, 
Wright Field, U. S. Army Air Corps., Dayton, 
Ohio. 

Harrison, CHaARLes C., secretary, Harrison 
Oil Co., Milwaukee, Wis. 

Henricks, G. B., chief draftsman, Perfex 
Radiator Co., Milwaukee, Wis. 

Hiceins, Joun S., president and treasurer, 
Whittet-Higgins Co., Providence, R. I. 

Hiviine, JAMes H., supervisor of transporta- 
tion, General Electric Co., Cleveland, Ohio. 

Hutton, RicHarp, project engineer, Grum- 
man Aircraft Engine Corp., Farmingdale, L. I., 
Pe, 2 

Jenny, CLeTus JOHN, experimental engineer, 
Eclipse Aviation Corp., East Orange, N. J. 

JoHnson, RicHarp H., assistant manager, 
Waukesha Motor Co., Los Angeles, Calif. 
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MERCHANT, ALFRED F. (M) body draftsman, 
Fisher Body Corp., General Motors Bldg., De 
troit, Mich.; (mail) 47 Smith St. 

PAPINEAU, JosEPH N. (A) Tide Water Oll 
Co., 17 Battery Place, New York City. 

PARKER, Pratt E. (M) chief engineer, Witt 
Engine Works, Kansas City, Mo.; (mail) go11 
Campbell St. 

Parsons, Freperick L. (J) instructor, U. § 
Diesel Engrg. School, 89 Brighton Ave., Boston, 


Mass.; (mail) 199 Summer Ave., Reading, 
Mass. 

Ruorr, Leroy R. (A) manager, Truck Equip 
ment Co., 4536 - 37th St., Long Island City, 
a $ 


Ruspen, RicHarp Donatp (A) design engi 
neer, Textile-Finishing Machine Co., Providence, 
R. I.; (mail) 125 Butler Ave. 

SULLIVAN, JAMES T. (A) automotive editor, 
Boston Globe, Boston, Mass. 

Taytor, Rex (A) Yellow Cab Co. of Cali 
forma, 1408 W. Third St., Los Angeles, Calit 

Wuirtt, Raven S. (M) experimental engineer, 
Aviation Mfg. Co., Williamsport, Pa.; (mail) 
513 Brandon Ave. 

ZAHN, O. F., JR. (M) engineer, Ex-Cell-O 
Corp., Detroit, Mich.; (mail) 1200 Oakman 
Blvd. 


lications Receive 


Kinc, Rosertr E., draftsman, Aluminum 
Goods Mtg. Co., Manitowoc, Wis. 

Kupper, NATHANIEL A., 5559 Magnolia Ave., 
Chicago, III. 

KoeEnItzER, Ro_Lanp D., sales engineer, Per- 
fex Radiator Co., Milwaukee, Wis. 

Knipse, Kiaas, research engineer, Continen- 
tal Motors Corp., Detroit, Mich. 

Koise, Haroip O., factory manager, Cana- 
dian Motor Lamp Co., Ltd., Windsor, Ont., 
Canada. 

KRALL, STANLEY, manager, product develop- 
ment, The Fisk Rubber Corp., Chicopee Falls, 
Mass. 

LatHaM, Ray L., engine design technician, 
Chrysler Corp., Detroit, Mich. 

Larson, Kart Oriver, technical assistant, 
Northwest Airlines, Inc., St. Paul, Minn. 

Li, Tinc-Kue1, Dean, Industrial Department, 
Oberlin Shansi Memorial Schools, Taiku, Shansi, 
China. 

LinskiE, GrEorRGE ANTHONY, sales promotion, 
General Motors Corp., Pontiac Division, Dallas, 
Texas. 

Lopez, RuFINO, instrument technician, Pan 
American Airways, Inc., Brownsville, Texas. 

MacCiure, A. C., time study supervisor, 
Hudson Motor Car Co., Detroit, Mich. 

MatuHews, FLoyp Lewis, foreman of truck 
service, Pennsylvania Railroad Co., Jersey City, 
N. J. 

Mauck, Pierre J., chief engineer, Fisher Body 
Division, General Motors Corp., Detroit, Mich. 

McKay, Epwarp W., sales engineer, Bendix 
Westinghouse Automotive Air Brake Co., Pitts- 
burgh, Pa. 

McNERNEY, JosEPH F., service manager, Park 
side Motors Corp., Brooklyn, N. Y. 














MetuHapo, Donan, president, Sunair Auto 
Top Co., Inc., New York City. 

MERRILL, S. CLIFFORD, district manager of 
sales, Timken Roller Bearing Co., Detroit, 
Mich. 

Mezey, JAMes N., automotive engineer, Tide 
Water Oil Co., New York City. 

MuLHERN, WILLIAM A., assistant chief chassis 
engineer, Chrysler Corp., Highland Park, Mich. 

Nakao, Minoru, engineer, Aichi Tokei Denki 
Kabushiki Kaisha, Nagoya, Japan. 

Persity, CLiemens C., fleet sales, Chevrolet 
Motor Co., New York City. 

Rotrn, Grorce Lewis, assistant chief engineer, 
Franklin Valveless Engine Co., Franklin, Pa. 

SARGENT, CarLyLe L., branch manager, Frue- 
hauf Trailer Co., Boston, Mass. 


APPLICATIONS RECEIVED 


SmitH, Ear. W., vice-president, Dixie Grey- 
hound Lines, Inc., Memphis, Tenn. 

Soguiers, JoHN C., airplane designer, Barkley- 
Grow Aircraft Corp., Detroit, Mich. 

SouLieRE, Ernest A., sales manager, Cana- 


dian Motor Lamp Co., Ltd., Windsor, Ont., 


Canada. 

STAUFFER, GeEorRGE A., sales manager, alumi- 
num division, Thompson Products, Inc., Cleve- 
land, Ohio. 

STEVENS, ArTHUR W., gor India Bldg., Bos- 
ton, Mass. 

STEVENS, Louis, superintendent of garage, 
U. S. Army, Fort Brady, Sault Ste. Marie, Mich. 

Stewart, S. FLoyp, engineer, Leece Neville 
Co., Cleveland, Ohio. 

TALBERT, JoHN E., engineer, Wright Aero- 
nautical Corp., Paterson, N. J. 
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TOWNSEND, JAMeEs K., machine designer, Na- 
tional Broach & Machine Co., Detroit, Mich. 

VALLieR, ARCHIBALD E., Jr., field representa- 
tive, Ethyl Gasoline Corp., New York City. 

WESTERFELDT, Georce, Hudson Motor Car 
Co., Detroit, Mich. 

Warp, J. CarLTron, Jr., assistant general 
manager, United Aircraft Corp., E. Hartford, 
Conn. 

WHITEHEAD, Donatp E., automotive engi- 
neer, Gulf Refining Co., Cleveland, Ohio. 

Wiener, Leonarp S., analytical engineer, 
Aviation Mfg. Corp., Williamsport, Pa. 

Woop, CuHar.es S., sales engineer, Stephens- 
Adamson Mfg. Co., New York City. 

Younc, Mervin H., engineer, Wright Aero- 
nautical Corp., Paterson, N. J. 


Newark Regional Transportation and Maintenance Meeting 


(Continued from page 19) 





mileage per year is usually small, hence, despite fuel saving, 
the higher cost of the Diesel engine is not warranted. 

Mr. Blackwood also reported that, in general, European 
Diesels are no more satisfactory than American makes when 
similarly applied and used, but in this country operating con- 
ditions are likely to be more severe. In England, the Gardner 
direct injection Diesel has proved especially popular, he said, 
partly because of the excellent fuels available. He also pointed 
out that Diesels having three, five and seven cylinders are 
in use as well as those having an even number of cylinders. 
The design of the engine controls the quality of the fuel used, 
or to put it in another way, available fuels, have an impor- 
tant effect on the type of Diesel employed, he said. Using 
Germany as an example Mr. Blackwood said that the pre- 
combustion type is preferred because it is better suited to the 
national fuel. Direct injection types are easier starting than 
the pre-combustion type, but the latter can use a wider range 
of fuels and are more flexible as to speed range he explained. 
Maximum engine speeds with direct injection types in Eng- 
land are generally about 1700 r.p.m., but some run up to 2200 
r.p.m., he reported. These speeds, he added, are adequate, 
as the maximum commercial vehicle speed allowed is only 
30 m.p.h. In Italy, he noted, the use of spark-ignition en- 
gines is diminishing and the trend is toward Diesels, the 
Waukesha type being popular. 

Stating that difficult starting has been encountered with 
Diesels in some European countries, Mr. Blackwood con- 
tinued by noting that progress in overcoming these faults is 
being made, listing among the remedies the use of larger 
starters and batteries. Some small German engines capable 
of 3000 r.p.m. have been built, he said, and speeds up to 3500 
or even 4000 r.p.m. are anticipated soon. 

Mr. Blackwood explained that in Europe, as here, Diesels 
produce an exhaust of characteristic odor, but that this is not 
considered a serious problem because the smoke is never 
excessive. Troubles encountered with smoky exhaust in Die- 
sels used in California are a result of overloading, he stated, 
adding that they can be avoided by limiting the output to 
about go per cent of maximum, as is general in Europe. Pis- 
ton ring sticking, such as occurs in Diesels in this country, 
is avoided in Europe, he said, by more frequent cleaning, say 
each 12,000 miles, or as in England where injectors are cleaned 
weekly. 


He reported that special alloy bearings, including copper- 
lead and cadmium-silver types, are used abroad and little 
bearing trouble is reported. Oils of viscosity over SAE No. 
40 are rarely used unless the engine runs unusually hot. In 
this country, he said, some 30,000 to 40,000 miles per year 
per vehicle is usually considered necessary to warrant the 
extra cost of Diesel applications, but in England, where high 
fuel costs prevail, one-third of this mileage may justify the 
use of Diesels. 

Recalling that maintenance costs on Diesels were formerly 
higher than for gasoline engines, he said that today, with 
better trained personnel and engines of better design, the 
costs are lower than or on a par with the gasoline type in 
Europe, and recent experience tends to indicate a similar 
situation here, though conditions vary, much depending on 
the mechanical staff. The cost can be kept low, he said, with 
proper training of personnel. In this country, Mr. Black- 
wood continued, some fifteen prominent companies are now 
marketing Diesel fuels and two, at least, have several road- 
side pumps from which these fuels are. sold. There is little 
doubt as to the general availability of fuels, once the demand 
comes, he concluded. 

Martin Schreiber of the New Jersey Public Service Co- 
ordinated Transport gave the second talk on Diesels. He 
said that his experience with Diesels dated back to 1928 when 
his company had one foreign-built Diesel engine in a bus. 
American Diesels have since developed rapidly, he stated, 
and one company reports building 2200 in 1935 and expects 
to make from 6000 to 12,000 this year. Fuel pumps have 
improved, he remarked, and now are made with plungers 
fitted to cylinder bores with only 0.000036 in. clearance. Elec- 
tric drives also have been improved, and vibration is so far 
reduced that in 22,000 miles of service on a route where loads 
are heavy, riders do not know whether a gasoline or Diesel 
engine is in use, except for a slight increase in smoke, he 
reported. Today, Mr. Schreiber continued, nearly all Ameri- 
can truck manufacturers offer Diesel engines as alternative 
equipment available on request. This, he said, is an indica- 
tion that this type is gaining rapid acceptance. 

Mr. Schreiber’s remarks on European practice were pre- 
sented in connection with slides showing numerous applica- 
tions in buses, trucks, rail cars and in the dirigible “Hinden- 
burg.” All these applications, he indicated, are highly 
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successful. He also presented a motion picture showing the 
Diesel bus used by his company in operation and pointed 
out that practically no evidence of smoke is to be found. This 
bus is fitted with the latest gas-electric drive developed by the 
General Electric Co., and it was described in discussion by 
Guy W. Wilson, transportation engineer of that company. 

Mr. Wilson stated that the new transmission is especially 
adapted to use with Diesel engines in buses for city service, 
as the engine can be operated within a relatively narrow speed 
range, the transmission being infinitely variable. The trans- 
mission in its latest form, he said, is about 39 per cent lighter, 
15 per cent more efficient and 20 per cent less expensive than 
the preceding type. The motor for direct connection to the 
engine, he reported, weighs gto |b. and handles an input of 
125 hp. at 1800 r.p.m. It is designed, he said, for use in a 
40-passenger bus weighing 20,000 |b. maximum without pas- 
sengers. Illustrations of the electrical units and curves show- 
ing their performance characteristics were thrown on the 
screen during this talk. 

Responding to a question as to whether electric trans- 
missions are employed in European buses, Mr. Schreiber said 
there is no call for them abroad as the public does not object 
to the noise and vibration incident to the use of Diesels with 
mechanical transmissions. He also reported less objection 
to a little smoke than here. Mr. Schreiber pointed out that 
the bus he had equipped with the Diesel and gas-electric 
drive for his company has the powerplant mounted on rub- 
ber and this, in combination with the type of transmission 
used, makes for freedom from vibration and quiet operation. 

In reply to questions by Merrill Horine, Mr. Blackwood 
stated that the maximum speed of Diesel engines is affected 
by the ignition quality of the fuel. There is much delay with 
some fuels, he said, adding that only by proper design is it 
possible to attain speeds of 3000 or 4000 r.p.m. Maintenance 
cost, he explained, increases with high speed. Another 
speaker stated that, in his opinion, makers of Diesels have 
made the mistake of designing engines for specific fuels and 
claiming that they could be used with almost any grade of 
Diesel fuel. They also have made an effort, he said, to build 
in small quantities and still compete with gasoline engines 
made in larger quantities. It would be better to design for 
the best available fuel and incorporate every feasible me- 
chanical improvement, he contended. 

Fred B. Lautzenhiser of the International Harvester Co. 
observed that there is only one way to save money with a 
Diesel engine and that is in lowered fuel cost, and even this 
is offset by disadvantages. The Diesel must have higher 
displacement than conventional engines to give equal power 
output, he said, because of its lower speed. Its torque is 
higher, however, and this requires a larger clutch and other 
driving units and further increases cost, as does the fact that 
there is more vibration which necessitates heavier sheet metal 
parts and again increases the weight and cost of the vehicle, 
he added. More skilled and higher cost labor for maintenance 
is needed, he stated, and noted that replacement parts are 
more expensive and the out-of-service time for repairs is 
greater than for gasoline engines. The greater vibration 
tends to shake the vehicle to pieces, he claimed, and said 
that added to these drawbacks is the bad odor of the exhaust 
which has led to prohibition of Diesels in some towns. 

Another discusser in an effort to answer these criticisms 
said that in his experience the problem has not worked out 
that way. Although the high torque of the Diesel may seem 
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to demand a larger clutch, the decrease in gear changing 
reduces clutch wear and the clutch lasts longer, he stated, and 
continued by saying that tire wear is also decreased about 10 
per cent. He also said that higher torque helps pick-up and 
there is doubled mileage from a given quantity of fuel. 
Although service has been higher in the past, partly through 
lack of experience and partly through faulty engine design, 
he claims that this is not the case today. Wide use in some 
fleets has tended to confirm that a net advantage is secured, 
and the fact that truck companies offer Diesels as optional 
equipment without recourse to heavier construction in cabs 
and other sheet metal parts indicates that vibration is not a 
serious factor, he concluded. 

Mr. Wilson, again taking the floor, pointed out that one of 
the advantages of the gas-electric drive is that it provides a 
“traveling” dynamometer and by tests which he has made 
he finds that the Diesel gives as much or more power for a 
given displacement as the gasoline engine. 


Banquet 


The meeting was concluded, so far as SAE participation 
was concerned, with a “National Motor Truck Show Ban- 
quet” at which J. F. Winchester, as president of the New 
Jersey Motor Truck Association, was toastmaster. This din- 
ner brought an overflow attendance, as last year. Guests of 
honor included Gov. Harold Hoffman of the State of New 
Jersey, Mayor Ellenstein of the City of Newark, Alfred 
Reeves of the Automobile Manufacturers Association, promi- 
nent executives of the motor truck industry and of affiliated 
organizations, as well as the speakers who addressed those 
present. 

Ted V. Rodgers, president of the American Trucking As- 
sociation, made the principal address and awarded certificates 
of merit to several companies and to many truck drivers who 
have established records for safety in truck operation. He 
spoke in complimentary terms of Mr. Winchester as having 
rendered active and valuable cooperation as a vice-president 
of the A.T.A., and as being “the admiral of a mighty fleet.” 
Mr. Rodgers pointed out that the trucking industry is one 
of the largest and most important in the country and that it 
employs more people in inter-city trucking alone than are 
employed by all the railroads of the country, even though it 
handles only one tenth of the freight tonnage. It serves, he 
said, some 48,000 communities in the country which have 
no other means of public transportation than that furnished 
by trucks and buses. 

Mr. Rodgers spoke encouragingly of the work being done by 
the Bureau of Motor Carriers of the Interstate Commerce 
Commission and said that it is being carefully organized and 
will give a square deal to the trucking industry through its 
regulative powers. He then introduced J. G. Scott, chief ot 
the law and enforcement section of the Bureau of Motor 
Carriers, who gave a report of the activities of his section to 
date. He said that over 100,000 carriers have filed under 
existing requirements and that of these about 85 per cent 
are individual owners operating a single truck. Administra 
tive difficulties under the new statute are many and diverse, 
but they are being ironed out gradually and with care to lay 
a solid foundation, he said. In concluding he asked for 
patience and continued cooperation, assuring his hearers 
that the new statute does not involve “another N.R.A.” It 
is designed, he said, for the benefit of the trucking industry 
as well as in the public interest. 
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NEW 7APERED -TW/STED VEETK 
PROVIDE AMAZING LOCKING POWER 


HEN connections are locked with Shakeproof they are posi- 
tively protected against the damaging effects of vibration. 
Three vital mechanical forces function co-operatively to prevent 
the nut or screw from working loose. First, there’s Strut-Action, 
produced by each tooth biting into both nut and work surfaces and 


setting up a powerful leverage against any backward movement 


of the nut. Second, is Spring-Tension, the force that, under vibra- 


tion, keeps the teeth biting ever deeper and assures a permanently 


tight lock. And, third, there’s Line-Bite at initial contact, which 
means that a substantial portion of each biting edge is effective 
immediately to form a really tight lock. 


FREE TEST RING PROVES IT! 


You can see for yourself how Shakeproof Lock Washers 
do deliver greater locking power. Our free test ring, 
holding an assortment of five different sizes in both 
External and Internal types, is yours for the asking. Get 
acquainted with Shakeproof’s new tapered-twisted teeth 
now—write for your Free Test Ring today! 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products 
Manufactured by Illinois Tool Works 


y 2507 N. Keeler Ave., Chicago, Illinois 
> In Canada: Canada Illinois Tools, Ltd., Toronto. Ont. 
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ALL-METAL 
FLEXIBLE 
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For twenty years satisfactorily used as original 
equipment by most Manufacturers of Automobiles, 
Trucks, Tractors and Buses. Titeflex is all-metal. 
No rubber or composition is used to make the 
tubing tight. 
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TITEFLEX is furnished in many different construc- 
tions to solve specific problems. Fuel lines for the 
Automotive Industry. Shielding for motors and 
electrical systems. Lubrication and pressure lines 
for machine tool equipment. Steam and air lines 
for plant equipment. Exhaust tubing and conduit 
for low pressure applications. 


* e o 
We have had a very large experience in solving 


difficult flexible tubing problems. Send us your 
specifications. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 





TITEFLEX METAL HOSE CO. 
Newark New Jersey 
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Notes and Reviews 


HESE items, which are prepared by the Research 

Department, give brief descriptions of technical 
books and articles on automotive subjects. As a 
rule no attempt is made to give an exhaustive review, 
the purpose being to indicate what of special interest 
to the automotive industry has been published. 

The letters and numbers in brackets following the 
titles classify the articles into the following divisions 
and subdivisions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, Engines; F, High- 
ways; G, Material; H, Miscellaneous; I, Motorboat; 
J, Motorcoach; K, Motor-Truck; L, Passenger Car; 
M, Tractor. Subdivisions—1, Design and Research; 
2, Maintenance and Service; 3, Miscellaneous; 4, 
Operation; 5, Production; 6, Sales. 


AIRCRAFT 
Effect of Changes in Tail Arrangement upon the Spinning of a 
Low-Wing Monoplane Model 


By C. H. Zimmerman. N.A.C.A. Technical Note No. 570, June, 
1936; 8 pp., 4 figs. | A-1] 


A Method of Estimating the Aerodynamic Effects of Ordinary 
and Split Flaps of Airfoils Similar to the Clark Y 

By H. A. Pearson. N.A.C.A. Technical Note No. 571, June, 1936; 
19 pp., 13 figs. [A-1] 


Tank Tests of Models of Flying Boat Hulls Having Longitudinal 
Steps 


By John M. Allison and Kenneth E. Ward. N.A.C.A. Technical Not 
No. 574, July, 1936; 13 pp., ror figs. [A-1] 


Estimation of Moments of Inertia of Airplanes from Design Data 


By H. W. Kirschbaum. N.A.C.A. Technical Note No. 575, July, 
1935; 7 pp., 1 table, 1 fig. [ A-1] 


Tank Tests of a Model of the Hull of the Navy PB-1 Flying 
Boat—N.A.C.A. Model 52 


By John M. Allison. N.A.C.A. Technical Note No. 576, August, 
1936; 10 pp., 1 table, 19 figs. [A-1] 


Contribution to the Problem of Airfoils Spanning a Free Jet 

By J. Stuper. Translated from Luftfahrtforschung, Vol. XIl, No. 8, 
December 25, 1935; Verlag von R. Oldenbourg, Miinchen und Berlin 
N.A.C.A. Technical Memorandum No. 796, June, 1936; 26 pp., 32 
figs. [A-1] 


Flow Phenomena on Plates and Airfoils of Short Span 

By H. Winter. Translated from Verein Deutscher Ingenieure, Spe- 
cial Issue (Aviation), 1936. N.A.C.A. Technical Memorandum No. 
798, July, 1936; 22 pp., 36 figs. | A-1]} 


The Transport of Vorticity Through Fluids in Turbulent Motion 
(In the light of the Prandtl and Taylor Theories) 

By C. Ferrari. Translated from L’Aerotecnica, Vol. XV, Nos. 11-12, 
November-December, 1935. N.A.C.A. Technical Memorandum No. 
799, July, 1936; 30 pp., 4 figs. [| A-1] 


Charts for Checking the Stability of Compression Members in 
Trusses 


By K. Borkmann. Translated from Luftfahrtforschung, Vol. 13, No 


1, January 20, 1936; Verlag von R. Oldenbourg, Miinchen und Berlin. 
N.A.C.A. Technical Memorandum No. 800, July, 1936; 21 pp., 4 
figs. [| A-1] 


Correction of Downwash in Wind Tunnels of Circular and 
Elliptic Sections 

By Irmgard Lotz. Translated from Luftfahrtforschung, Vol. 12, No. 
8, December 25, 1935; Verlag von R. Oldenbourg, Miinchen und 
Berlin. N.A.C.A. Technical Memorandum No. 801, July, 1936; 33 
pp., 35 figs. | A-1] 


Automatic Stabilization 


By Fr. Haus. Translated from L’Aeronautique, October, 1935; Janu- 
ary and February, 1936. N.A.C.A. Technical Memorandum No. 802, 
August, 1936; 35 pp., 15 figs. | A-1] 


(Continued on page 44) 
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HE FORD V°8 FOR 1937 
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eo . 
ae AND A NEW LOW PRICE ad 
ee i321 cubic - a - bie reg 
ven New Ford V-8 for 1937 is the most beautiful Ford 
car ever offered. It is built in only one size — one stand- FEATURES 


ard of roomy comfort and modern appearance. But you 


may have either the improved 85-horsepower V-8 engine for 





maximum performance — or the new 60-horsepower V-8 


engine for maximum economy. The smaller engine makes 





possible a lighter car — with lower operating costs — and 
a lower price. 
When you drive the 1937 Ford with the 85-horsepower 


V-8 engine, you are master of a power plant that gives every- 





thing you can possibly demand in speed and acceleration. To- 
day, improved carburetion enables it to deliver its thrilling 


performance with unusually low gasoline consumption. 





The new 60-horsepower V-type 8-cylinder engine deliv- 





ers V-8 smoothness and quietness—even at speeds up 


to 70 miles an hour —with gasoline mileage so high that 





it creates an entirely new standard of economy in modern 





motor car operation. 





We invite you to see the Ford V-8 for 1937—the quality 


car in the low-price field. 








APPEARANCE—A newly designed car. Headlamps 
recessed in fender aprons. Modern lid-type hood 
hinged at the back. Larger luggage space. Spare 
tire enclosed within body. Completely new interiors. 
Slanting V-type windshield opens in all closed cars. 





BRAKES— New Easy-Action Safety Brakes, of the 
cable and conduit control type. “The safety of steel 
from pedal to wheel.” Self-energizing—car momen- 
tum is used to help apply the brakes. Tests show 
that about one-third less pedal pressure is required 
to stop the car. 


BODY—Not an ounce of wood used for structural 
strength. Frame structure all steel, sheathed with 
steel panels—top, sides and floor. All are welded 
into a single steel unit of great strength. Safety Glass 
all around at no extra charge. 


COMFORT AND QUIET—A big, roomy car. Extra 
space is in the body, not taken up by the engine under 
the hood. Comfort of the Center-Poise Ride further 
increased by smoother action of the long-tapering 
springs, with new pressure lubrication. New methods 
of mounting body and engine make this a quieter car. 
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| A NEW 
= AND UNUSUAL 

Many states require electric SAFETY DEVICE 
| direction signals on trucks and F 0 R T SE 0 N 


buses. Legislation is pending in 


others. The new YALE Director AJ TOMOBILES, 
| meets all requirements. 
| The signal consists of two neon- TRUCKS, BUSES 
lighted arrows pointing in oppo- gnd TRAILERS 


site directions. When a turn to 

the right is intended, the arrow pointing in that 
direction flashes intermittently. On a left turn the 
other arrow flashes. These arrows cannot be confused 
with the tail or stop lights and the direction of the 
turn cannot be misunderstood. The arrow continues 
to flash until the turn is completed, then it is auto- 
matically shut off. While in operation a buzzer 
sounds to indicate that the device is functioning. 


Hand signaling may be easily misunderstood. With 
the YALE Director hand signaling is eliminated. 
The Director is turned on manually from the steer- 
ing wheel and turned off auto- 
matically. 


All high tension wires are com- 
pletely enclosed in the Director 
housing, using only 6-volt wires 
from the battery. 


Write for illustrated folder with 
installation chart and wiring plan. 


THE YALE & TOWNE MFG.CO. 
Detroit Division 
12340 Cloverdale Avenue 
DETROIT, MICHIGAN 
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CHASSIS PARTS 


Druckverteilung in der Beriithrungsflache zwischen Reifen und 


Fahrbahn 


By Herbert Martin. Published in Kraftfahrtechnische Forschungsar 
beiten, No. 2, p. 6. [C-1]} 

Instrumentation is described whereby the pressure distribution over 
the contact surface between tire and road is directly measured. Mea- 
surements of pressure distribution for both solid and pneumatic tires 
show that the maximum vertical pressure is as much as 50 per cent 
greater than the average pressure. An investigation of the spring char- 
acteristics of the tires is also included. 


ENGINES 


Boosted Performance of a Compression-Ignition Engine with a 
Displacer Pis:on 


By Charles S. Moore and Hampton H. Foster. N.A.C.A. Technical 
Note No. 569, May, 1936; 9 pp., 10 figs. |E-1] 


Performance of Air-Cooled Engine Cylinders Using Blower 
Cooling 


By Oscar W. Schey and Herman H. Ellerbrock, Jr. N.A.C.A. Tech- 
nical Note No. 572, July, 1936; 19 pp., 13 figs. |E-1] 


Carbon-Monoxide Indicators for Aircraft 


By S. H. J. Womack and J. B. Peterson. N.A.C.A. Technical Note 
No. 573, July, 1936; 10 pp., 13 figs. [E-1] 


Friction of Compression-Ignition Engines 


Charles S. Moore and John H. Collins, Jr. N.A.C.A. Technical Not 
No. 577, August, 1936; 10 pp., 12 figs. | E-1 | 


Ignition Process in Diesel Engines 


By W. Wentzel. Translated trom Forschung auf dem Gebtete des 
Ingenieurwesens, Vol. 6, No. 3, May-June, 1935. N.A.C.A. Technical 
Memorandum No. 797, June, 1936; 21 pp., 11 figs. [E-1] 


Quelques Remarques sur le Moteur a Gas Oil a Allure Rapide 


By P. Dumanois. Published in Journal de la Société des Ingénieurs 
de l' Automobile, June, 1936, p. 185. |E-1] 

The author, general inspector for the aeronautic service of France, 
compares theoretically the constant volume and constant pressure cycles 
for the combustion of gas oil, and concludes that the best practicable 
method for using heavy engine fuel is to approach the Diesel cycle as 
closely as possible. 

Ignition lag, due to difficulties involved in transferring heat from the 
air to the fuel and to the chemical composition of the fuel, is said to be 
the chief obstacle to realization of the theoretical cycle. The theory of 
peroxide formation is applied in explaining the mechanism of ignition 
lag. For classifying Diesel fuels, a proposal is made to determine their 
heptane numbers, using the C.F.R. engine and testing method and, as 
fuel, a blend of 30 per cent of the Diesel fuel under test and 70 pet 
cent gasoline. Such classifications have been found to agree closel 
with those made according to cetene numbers. 

To overcome ignition lag, and realize practically a high-speed in 
jection engine operating on the Diesel cycle, requires suitable fuel and 
an injection system which maintains constant pressure but has a vari 
able discharge rate, according to the author. 


Vorgange in Einspritzsystemen Schnellaufender Dieselmotoren 


By E. Blaum. Published in Kraftfahrtechnische Forschungsarbeiten, 
No. 2, p. 15. | E-1 | 

The surging characteristics of the flow in the injection system of a 
high-speed solid-injection Diesel engine, consisting of injection pump, 
manifold and nozzle, are represented. An investigation of an injection 
system is reported, the results of which, it is said, may be applied in 
the calculation of the chief characteristics of the behaviour of the fuel 
in any injection system. 


Uber den Terres-Motor 
By A. R. Leye. Published in Automobiltechnische Zeitschrift, July 
10, 1936, p. 329. | E-1 | 
The operation of an engine in which the intake air is used twice 1s 


here described. The air first forms part of an air-poor mixture which 
is ignited and incompletely burned; it then takes part in a second 


Continued on page 46) 











December, 1936 







Stinson Reliant 





S.A.E. JOURNAL 


f 





LYCOMING POWERED | 


Such records as this conclusively demon- 
strate the depezdability that M-R-C Ball 
Bearings contribute to reliable aircraft 
performance. | 

Every week M-R-C equipped engines 
accumulate millions of trouble-free flying 
miles ... further 
evidence of the 
rugged strength 
and endurance of 
M-R-C Bearings. 
MARLIN-ROCKWELL CORPORATION 

JAMESTOWN, N. Y. 


Factories at: Jamestown, N. Y. and Plainville, Conn. 


45 


» EXEMPLIFIES THE 


ohlfe 





VA LAL 


OF 
MRC 
BALL BEARINGS 
AIRCRAFT ENGINES 









































INSTALLED IN 
Two-Speed Truck Axles 
INSURES LOWER MAINTENANCE COST 

INSIST UPON— AND GET— GENUINE 


“STURACO’ nee” 


ee ee ee LUBRICANTS 





“STURACO” is approved by leading 
builders of “special” axles. Properly 
installed and serviced, its use will 
save you money. 


“STURACO” — with five years of 
actual road service behind it—is 
today considered by leading impartial 
lubrication authorities as a genuine 
engineering achievement. 


Why delay further in ordering trial 
drum? Act today. 





ITURACO’ E.R. LUBRICANTS 
ARE THE ORIGINAL DEVELOPMENT OF 


D.A.STUART & CO. 


nic B i G THREE 


OF MODERN LUBRICATION 








A new and thor- 
oughly reliable and 
thoroughly proven 
process for making 
paint adhere per- 
manently to 


It has been adopted and is 
being specified by many 
of the largest industrial 
and automotive plants. 


Samples will be sent for 
experimental purposes if 
requests are made on the 
stationery of reliable firms. 


Detroit Office: 6339 Palmer Ave. E. Canada: Walkerville, Ont. 


American Chemical Paint Co. 
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combustion in the same cylinder in which the remaining gas is burned 
to carbon dioxide and steam. Converted Diesel engines are being used 
to test the practicability and value of this six-stroke cycle principle. 


Der Verbrennungsvorgang im Explosionsmotor 

By A. v. Philippovich. Published in Luftfahrt-Forschung, July 20, 
1936, p. 199. [E-1] 

With the steady progress in the power-weight relations of internal- 
combustion engines, any further improvement in this direction becomes 
increasingly difficult to achieve. After surveying the possibilities for 
both Otto and Diesel engines, the author makes certain recommenda- 
tions as to research which might prove fruitful. Especial emphasis is 
laid on the determination of pressure and temperature variations with 
variations in operating conditions. 


Berechnung und Entwurf von Schraubenliiftern fiir Kraftfahr- 
zeuge 

By Ernst Drucker. Published in Automobiltechnische Zeitschrift, 
May 25, 1936, p. 247. [E-1] 

In this extensively annotated article on cooling fans are discussed the 
theory, particularly the difference between airscrews used for cooling 
and those used for propulsion, design formulas, practical applications 
and results obtainable. 


Vergleichende Untersuchung der Verbrennungs—und Arbeits- 
vorgange in Dieselmotoren Verschiedener Verfahren und in 
Ziindermotoren 

By A. F. Fritz Schmidt. Published in Luftfahrt-Forschung, June 20, 
1936, p. 163. [E-1] 

A theoretical and experimental investigation was made of the effect 
of the type of combustion on indicator diagrams of Diesel engines of 
various designs and of spark-ignition engines. The limitations of 
power and economy attainable were explored, and the relation be- 
tween economy, power and engine stress shown. ‘The effect of igni- 
tion lag on pressure and combustion and the effect of various final 
compression temperatures and inlet air pressures were investigated. <A 
new research method was applied to the study of Diesels with divided 
combustion chambers. 


Etude de Moteurs d’Avia‘ion a Huile Lourde en Belgique 


By J. Ducarme. Published in L’Aéronautique, July, 1936, p. 141. 
[E-1] 





Results of 3 years’ research in Belgium are said to indicate the pos- 
sibility of building there a 9 cylinder, radial, air-cooled heavy-oil air- 
craft engine that will develop 450 to 500 hp. in taking off, due to 
slight supercharging, and 300 to 350 hp. in cruising, with a specific 
fuel consumption of from 190 to 200 g. per hp. hr., and weight in- 
crease, as compared with a gasoline engine of the same power, of 
5 per cent. 

The author attached to the engineering department of the aviation 
service of Belgium, describes some of the more interesting phases of 
the research, which has been carried out on two single-cylinder pre- 
combustion chamber engines. Some of his topics are the recording of 
turbulence in the cylinder, the influence of oil consumption on fuel 
consumption, the instability of engine speed and cooling of injectors. 


Les Pertes par Frottement dans les Moteurs 

By André Planiol. Published in Journal de la Société des Ingénieurs 
de l’Automobile, June, 1936, p. 198. [E-1] 

After briefly summarizing previous investigations of engine friction 
losses, the author describes his own research in this field. He explains 
that the variation of such losses with the power developed in an engine 
necessitates the choice of a particular variable for the representation of 
results and the classification of the findings. 

The author’s methods of measuring friction losses are described, and 
results obtained set forth, particularly the variation of friction losses 
with engine speed, cylinder wall temperature and oil viscosity; the dis- 
tribution of the total friction among various engine parts; and a com- 
parison of the results obtained with various types of engines. 


Diesel Application Plan Book 


Edited by John W. Anderson. Published by Rex W. Wadman, Diesel 
| Engines, Inc., New York City, 1936; 241 pp., illustrated. [E-3] 
Marine, industrial and transportation applications of the Diesel engine 
are given in blue print form and described. The object of the book 
| is to provide at least one plan, one application, which will approximate 
| the reader’s power requirements to assist him in visualizing how a 
Diesel application may be worked out to solve his specific problem. 
The transportation applications include airplanes, airships, buses, 
locomotives, tractors and trucks. 


(Concluded on page 48) 
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Weve never changed a battery; never charge 
a battery; never spent a nickel for generator 
repairs or adjustments...in 155,000 miles. 








tad GARDNER GREENFIELD NORTHAMPTOR SPRINGFIELD HARTFORD MIDDLE TOW 


OU too can save maintenance 
costs if you watch for two things 


in choosing generators: 


(1) Full Automatic Voltage 


Regulation. 


(2) Quality and experience in 
manufacture of voltage reg- 


ulated generators. 


Take no chances. Specify Volt-O- 
Matic Generators and get both. The 
Volt-O-Matic Generator is kind to 
the battery... protects it automati- 
cally against the dangers and ex- 
pense of overcharging and insuffi- 


cient charging .. . shoulders 
the battery’s burden whenever 
the engineisrunning. Steadily 
improved since 1913, the 
Volt-O-Matic Generator re- 
mains today in a class by itself 
for quality in manufacture, 
proven design, trouble-free 
performance. 
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NEW YORK CHICAGO DETROIT 
































Jl Years 
OF EXPERIENCE 


S.A.E. JOURNAL 








a 





 — 


HUBBARD SPRING CU 








NO 


LOCK WASHERS 
nor 
CASTELLATED NUTS 
WITH COTTER PINS | 


There are only two parts to the Dardelet 
Self-Locking Bolt .. the nut and the bolt. 
Assembly is quicker, therefore less ex- 
pensive in the production line. Their effi- 
ciency is known by the fact that taxi-cab 
companies, express companies and other 
fleet owners that carefully check mainte- 
nance costs, are replacing other locking 
devices with Dardelet. 

DARDELET THREADLOCK CORP., 120 Broadway, New York, N. Y. 

424 Book Building, Detroit, Mich. 205 W. Wacker Drive, Chicago, Hl. 


DARDELET 


seh? LOCKING 


Bulletin No. 5 gives 
you the data .... 
send for it. 





SCREW THREAD 








December, 1936 


NOTES AND REVIEWS 


Concluded 





Der Deutsche Fahrzeug-Dieselmotorenbau 
By Ludwig Wagner. Published in Deutsche Motor-Zeitschrift, May, 
1936, p. 92. [E-3] 
Design and performance details of the Henschel-Lanova automotive 
Diesel are given. 


Uber Stromungserscheinungen bei Motoren 

By O. Lutz. Published in Luftfahrt-Forschung, May 20, 1936, p. 
140. [E-4] 

Starting from three simple observations on accelerations in gas col- 
umns, the formation of jet fronts and viscosity effects, the author lays 
down a few fundamentals regarding variable flow in gas currents, such 
is occur at inlet and exhaust valves and in inlet and exhaust manifolds, 
and its influence on engine operation. 


MATERIAL 


Le Probleme des Carburants Nationaux 


By Col. Lucas-Girardville. Published in Journal de la Société des 
Ingénieurs de Il’ Automobile, June, 1936, p. 191. [G-1] 

The problem of national fuels is essentially one of preparing for a 
war-time necessity in times of peace, says the author, president of the 
National Fuels Section of the Automobile Club of France. He traces 
the Franco-Belgian activity in the field of national fuels since 1925, 
minimizes the importance of the question from the viewpoint of the 
national trade balance, stresses the necessity of exempting national fuels 
from taxation, classifies the fuels developed into three divisions accord- 
ing to their field of usage, and concludes that the stage of development 
has now arrived where the possibility of providing national fuels in 
sufficient quantities to meet war-time needs has been demonstrated, and 
that the next steps are to make the public familiar with such fuels 
and prepare the means for their general use during war. 


Genormte Werkstoffe und deren Anwendungsmdglichkeiten 
By Erich Eichwald. Published in Automobiltechnische Zeitschrift 
June 25, 1936, p. 297. |G-1} 
To stimulate the use of standardized metals in automobile construc- 
tion, this article lists a large number of individual parts and indicates 
the standardized metals suitable for them, and in a table presents the 
properties of standardized ferrous and non-ferrous metals. 


Werkstoffe fiir Auslassventile 


By E. Schmidt and H. Mann. Published in Automobiltechnische 
Zeitschrift, June 25, 1936, p. 303. [G-1] 

This technical note of the German Institute for Aeronautical Research 
describes and illustrates by example the stresses to which aircraft-engine 
exhaust valves are subjected. The properties of currently used valve 
metals are enumerated and methods of treatment of valve metals de 
scribed. The possibility of improving the durability and reliability of 
valves through improvement of the metals and through design of the 
valves is discussed. 


La Politique Nationale des Carburants en Italie 
Published in Le Gémie Civil, June 13, 1936, p. 558. 1|G-5] 
Briefly summarized are the efforts being made under Government 


supervision to create a domestic supply of liquid fuel for Italy, par 
ticularly the hydrogenation of Albanian petroleum. 


Coordination des Trois Principaux Procédées de Synthese: 
Méthode Fischer, Hydrogénation, Methylation 


By Paul Pascal. Published in La Technique Moderne, June 1, 1936, 
p. 393. {G-5] 

The “methylation” process is said to represent an improvement over 
ether methods of extracting liquid fuels from lignites, in that it trans 
forms phenols into aromatic carbides, increases the yield of oil and 
the percentage of light fuels, and permits normal cracking or economical 
hydrogenation of heavy ends. 


MISCELLANEOUS 


Uber die Zweckmassige Darstellung von Kennlinien-Diagram- 
men fiir Fahrzeugmotoren und Kraftfahrzeuge 


By A. Jante. Published in Automobiltechnische Zeitschrift, July 10, 
1936, p. 326. [H-1] 

Automotive operating conditions impose certain requirements, here 
set forth, for the appropriate diagrammatic representation of performance 
characteristics of both engines and vehicles. Customary forms of such 
diagrams are critically examined and new forms are presented and 
illustrated by example. 
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Engines ube las oil 
lth TEXACOTAIpRW ORK 
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Tee will use less oil . . . get lower fuel con- 
sumption ... with the New Texaco Motor Oil. 

This oil is all lubricant . . . no waste. It is 
cleansed by the New Texaco Furfural Proc- 
ess that washes out all harmful gum, sludge, 
and carbon forming elements. 

You get greater— more complete— protec- 
tion for the moving parts of 
. greater mile- 


TE ico 


your engines .. 





age between engine overhauls. 


You get better piston seal... 


more complete combustion... greater 
fuel economy. 

More bus miles are lubricated with Texaco 
Products than with any other brand. 

A Texaco representative will gladly pro- 
vide practical engineering service to prove 


the economies of New Texaco Motor Oil. 


THE TEXAS COMPANY 
135 East 42nd Street New York City 


Vation-wide distribution facilities 
assure prompt delivery 


new FEXACO motor ol 
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AUTOCAR’S STREAMLINED TRUCKS 
| tun ipioiently on SKF Zell Rearing 


Autocar’s automotive craftsmanship has made a name 
for itself not only for short wheelbase economy and 
streamlined design, but for the application of better- 
than-average bearings. 


It is significant, therefore, that for more than a quarter 
of a century, Autocar have used SSP Bearings— that 


today SifSfP are on transmissions, propeller shafts and 
accessory drives of al] Autocar models. 


Manufacturers who use S#{SfF Bearings once, invariably 
continue to use them. They've found that the perform- 
ance, long life, stamina and economy of Si{SiF Bearings 
pay big dividends. 


SKF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


= to 


BALL & ROLLER BEARINGS 
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) EL. made possible by the 
ee ee eer ennney use of four molded rub- . 
7 ber spools which pro- 
’ 2. CR vide angular motion up : | 
malin - SCREEN CORE < ; 
TRUNNION RUBBER to 15 degrees and permit . 
FABRIC . . 
@ Insulates car body from compression and radial move- | 


ment as they cushion the torque. | 
road shocks and noise— Y -_ 


the modern engineering 
trend! 












This modern joint is widely used by 
car manufacturers in England and has 
already been adopted by American 
builders of passenger cars and industrial 
equipment. 


@ No conventional splines 
or slip joints— 


@ Requires no lubrication. We are glad to work with automotive 
engineers on the application of the 
Thompson Rubber Insulated Uni- 


versal Joint to their requirements. 





Made at the Detroit Plant of 
THOMPSON PRODUCTS, INC. 


Ghompson Products 
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PARKER RUST-PROOF COMPANY - 
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Ry Protecting the Product 


. Processes are “two-way finishing aids”. 
They serve a dual purpose—they provide rust-proof- 
ing and an ideal, cohesive base for all types of paint 
coatings on iron and steel. 


In scores of industries, Parker Processes are relied 
upon. They assure rust-free operation of mechanical 
parts and finish permanence for the life of the prod- 
uct. They produce a surface on the iron or steel to 


For more than 21 years this com- 
pany has devoted its entire time, 
talent and energy to the improve- 
ment of rust-proofing methods. 
New books describing the Parker 
Processes are available to manu- 
facturers and technical men. Send 


for your copies. 


2181 East Milwaukee Avenue, Detroit, 


which paint, enamel or lacquer will cling. They pre- 
vent chipping, or peeling of the paint. 

A good finish not only protects the product, but it 
protects “goodwill”. Parker Processes help to keep 
your customers satisfied, hold your old markets and 
penetrate new fields. 

Parker Processes can be applied in your own plant 
with comparatively simple equipment by the ordinary 
finishing room labor. 


iRuST-PROIOFIN GI sa Se * Ba BS 


TrOcesses Fi 


BONDERIZING ¢ PARKERIZING 








Michigan 








1937 PACKARD TWELVE HAS 


TOCCO HARDENED CRANKSHATT } 





The Packard Motor Car Com- 

pany has adopted TOCCO-hard- 

ened crankshafis for the engines of its finest 
1937 cars—the Packard Twelve and the Pack- 
ard Super-Eight. These new, deluxe cars, 
listing at the factory from $2,335 to $3,420 and 
up, represent the last word in Packard's expe- 
rienced engineering—the best cars that money 
can buy! In them nothing has been overlooked 
which will help give “the Man Who Owns 
One” a superlative measure of luxurious 
transportation, long, trouble-free engine life 


oe er, 


and economical service. Packard engineers 
say that the TOCCO-hardened crankshafts 
in these fine passenger-car engines will 
give Packard owners not only longer-lived 
bearings but more efficient operation and 
lower oil and other maintenance costs. Un- 
doubtedly Packard, which has pioneered so 
many engineering advances, is but the first 
of a long list of passenger-car manufacturers 
who by adopting TOCCO-hardened crank- 
shafts will give their owners improved en- 
gines, smoother power and lowered costs. 











\ 





















Tue TOCCO PROCESS of surface-harden- 
ing by electrical induction produces an exact 
result. Shafts can now be hardened quickly 
at small cost, and at the bearing points only 
—to 58-60 “C” scale Rockwell hardness (600 
Brinell). This permits harder bearing metals 
and longer-lived engines. While the first 


TOCCO P 


“TOCCO-HARDENED CRANKSHAFTS 
TO SAVE ENGINE USERS MILLIONS’ 


Metallurgists and engineers who watched 
__ the commercial TOCCO-hardening o! 
_ crankshafts at the recent Cleveland Metal 
‘Show estimated that the adoption of the 


: process by engine manufacturers would 
. mean the saving of millions of dollars to 


___ the operators of trucks, buses, agricultural 


a 


aeons. machinery and passenger 
s, they said, will result, 


application of the TOCCO PROC- 
ESS to be worked out and per- 
fected for industrial use has been 
the hardening of crankshafts at the bearing 
surfaces, many manufacturers have com- 
pleted tests and are about to adopt the proc- 
ess in hardening other important parts such 
as axle shafts, cam shafts, front wheel spin- 
dles, steering gear Pitman arm shafts, etc. 
Other applications are being developed. 


ROCESS 





The TOCCO PROCESS saves money for both 
the engine manufacturer and the engine 
operator. It has already been adopted by 
such leading manufacturers as the Autocar 
Company, the Cummins Engine Company, 
the General Motors Corporation, the Her- 
cules Motors Corporation, the International 


Harvester Company, the Packard Motor Car 
Company, the Waukesha Motor Company, 
the White Motor Company and many others. 
Purchasers and operators of engines or 
equipment made by these outstanding com- 
panies may safely anticipate important sav- 
ings in maintenance and operating costs. 


THE OHIO CRANKSHAFT CO. Clevelanc Oheo 
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d together on a common job for many | 


a spirit of mutual helpfulness, 


When two men have worke 


years there develops between them 
nce that assures the job being done as nearly 


See camel 


comradeship and confide 
100% perfect as is humanly possible. They know what to expect from 
e limit in cooperation for 


—_— 
dy + 


{ : each other and are always willing to go th 


the sake of work well done. : 


The same thing applies to companies 4s well as individuals. In this a 


way the bearing problems of America’s leading car manufacturers 


were solved. : | 


y, Timken has always 


Pe oy ye : 


In 38 years of working with the automotive industr 
d freely of its experience and resources. No effort or | 
e been done that were | 


given fully an 
cost has ever been spared. Many things hav 


neither asked nor expected, because 


Tg ING = 2: 


Timken has always been anxious to give 


more and more to merit the continued 


confidence and patronage of its cus- 


tomers. There is no substitute for that 


Lind of service. 
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ee THE TIMKEN ROLLER BEARING 
. COMPANY, CANTON, OHIO 
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TIMKEN *; BEARINGS 
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What's Behind Our 
PROMPT DELIVERY RECORD? 


@ Borg and Beck customers have good reason to give 
praise for our practice of “delivery on the dot.” 

We supply the best clutches we can build —and 
supply them in step with speedy customer produc- 
tion lines. Behind that practice is a story of constant 
improvement in our own plant. 

Borg and Beck clutches are built on modern high- 
speed assembly lines and are thoroughly tested for 
strength, weight and balance at strategic points along 


the line. These production methods are the quickest 
and best we have found to produce a quality clutch. 
Definitely, they enable us to make delivery dates as 
promised. 

Borg and Beck has ever been awake to opportuni- 
ties for product and production improvement. We 
firmly believe that this heads-up attitude has played 
an important part in the industry's increasing accep- 
tance of Borg and Beck clutches. 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION 


(on: ow: Uenoe 
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Tee caer en 


Oit vrevel 


The quieting of engine noises—the silencing of intake 
roar and muffling of explosive exhausts—is essential, 


of course, to good car performance. 


But Burgess Intake Silencers and Exhaust Mufflers 
achieve this quieting action without sacrifice of motor 


efficiency. Hence, they are specified by America’s lead- 


Horizontal silencer and 
oil bath air cleaner. 


ing car builders, because smooth car performance is 
the prime objective in new car design. Efficient oil 


bath or viscous oil coated impingement type air intake 


Viscous oil coated im- 
pingement type air filter 
and silencer. 


filters are combined with Burgess Silencers to insure 


minimum cylinder wear. 





Let the Burgess Automotive Acoustic Laboratories 

Acoustic and thermal cooperate with you in designing silencers, cleaners, 
engine insulation. 

mufflers, engine hoods, acoustic cab treatment, or 


quiet ventilation. 


Burgess Battery Co., Acoustic Division 
5 South Brearly Street, Madison, Wis. 
Straight-through 


exhaust muffler. Licensed under C. F. Burgess Laboratories, Inc., Patents 





Acoustic roof treatment. 


BURGESS ACOUSTIC 
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AND THIRTY-FOUR YEARS OF PROOF 



































In thirty-four years as pioneer of 
the shock absorber industry, Hou- 
daille has contributed supreme 
riding comfort to more than 
17,000,000 automobiles. And to a 
large portion of those millions of 
owners, Houdaille Shock Absorb- 
ers have been a factor of no small 
importance in influencing the 
selection of a car. 

To the man in the streets, Hou- 
daille is the best known and most 
highly thought of shock absorber 
there is. To the engineer, it is the 
one shock absorber which com- 
mands his respect as a precision 
instrument. To the salesman, 


it offers a potent weapon that 


W O R 2... oe ae ae 





helps sell cars by making them 
ride. And the service department 
sees in Houdailles the elimination 
of trouble and complaints; for, 
with reasonable care, a set of Hou- 
daille instruments should last the 
life of any car. 

And so, Houdaille is the one shock 
absorber which satisfies everyone 
—car buyer, engineer, salesman 
and service man alike. And Hou- 
daille offers one thing more to the 
car manufacturer—the personal 
service of America’s leading shock 
absorber engineers to assist him 
in building into his products that 
strong sales asset, a perfect 


ride on any road. 


O Cc @ 2 2 au s O N 


“HOUDAILLE. 


DOUBLE ACTING HYDRAULIC SHOCK ABSORBERS 


HOUDE ENGINEERING CORPORATION @ BUFFALO, N.Y. 
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Buitt with 
MICROMETER ACCURACY 


Precision guards every step in the manufacture of 
National Oil and Fluid Seals. The result is an impervious 
seal with concentric inner and outer diameters and 
press-fit tolerance. National Seals are as easy to use as 
a ball-bearing; they are themselves simple and their use 


simplifies machinery design, decreases its cost and 
increases its performance. 


NATIONAL “4,,, SEALS 




















THE ORIGINAL tee ne ee 
PERIPHERAL-TENSION = a <*® o y . 
CLOSURES ‘ _ le a 
Back of National Oil & Fluid ais 1 | = , x 


Seals and Shim-Seals is the 
extra experience gained in 
pioneering an original prod- 
uct. National's up-to-the- 
minute Research, Engineer- 
ing, and Manufacturing 
facilities are exclusively 
devoted to National Lami- 
nated Shims, Shim-Seals and 
Seals. 


Wherever Shafts Move!” 


Fis 


National's laminated Shim-Seals are indispensable in the applica- 
tion of split-bearings on connecting-rod and crankshafts. They 
key the bearing-halves in place; facilitate original factory as- 
sembly and simplify eventual field adjustments. Furnished in any 
shape and thickness in steps of .002-inch or .003-inch. Also 
supplied without babbitted face when sealing is unnecessary. 
National Seal-Shims are non-compressible and of uniform thick- 
ness at all points. 


NATIONAL MOTOR BEARING CO., Inc. 


Main Office and Factory: 1100 - 78th Ave., OAKLAND, California 
Branch Office: 480 Selden Avenue, DETROIT, Michigan 





National's 
Laminated 

SHIM SEAL 
with Steel Cheeks 
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HURD LOCK & MANUFACTURING CO. 


ALMONT AND ADRIAN MICHIGAN 
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| comfort has become one 
of the chief considerations in the pur- 
chase of a new car. But the driver's idea 
of comfort very definitely includes the 
elimination of noise, excessive outside 
heat and cold. 


Seapak, the most economical means of 
providing this extra comfort, has five im- 
portant advantages over the conventional 
car insulation: 


1. By the use of Kapok, it assures the 
highest degree of sound absorption over 
the widest vibration range. 


2. Seapak dampens vibration. 


3 At the same time Seapak is the best 
heat insulation practicable for use in 
automobile bodies. 


4. Seapak is inexpensive, easy to cut or 
form, and is readily applied to body 
panels, dash, floor and roof. 


5. Seapak is both flexible and strong. It 
does not tear or disintegrate in service. 


Seaman Paper Company products were 
used in the construction of more than 
half the automobiles manufactured in 


the United States last year. * 
Write for performance data and ee a 
detailed information on your own insu- body insulation 


made from 


KAPOK 


lation problems. 


SEAMAN PAPER COMPANY 


INSULATION DIVISION 
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INDEX TO ADVERTISERS’ PRODUCTS 





Vanadium Corp. of America 
Acoustic Materials 
Burgess Battery Co. 
Air Conditioning Units 
Houde voy ony Re 
Waukesha Motor 


Alloys, Alumino-Vanadium 
Vanadium Corp. of America 


Alloys, Calcium Molybdate 
Climax Molybdenum Co. 


Alloys, Cupro-Vanadium 
Vanadium Corp. of America 


Alloys, Ferro-Chrome 


Vanadium Corp. of America 


Alloys, Ferro-Molybdenum 
Climax eg Co. 
Vanadium rp. of America 


Alloys, Ferro-Silicon 
Vouniien Corp. of America 


erro-Tungsten 
Vanadium Corp. of America 


Alloys, Ferro-Vanadium 
Vanadium Corp. of America 


Alloys, Silico-Manganese 


Vanadium Corp. of America 


Aluminum, 
Aluminam Co. of America 


Ammeters 
AC Spark Plug Co. 


Automobiles, Commercial 
Ford Motor Co. 


Automobiles, Passenger 
Ford Motor Co. 


Balls, Steel 
Federal Bearings Co., Inc. 


Bronze 
Bunting Brass & Bronze Co. 


Cast Bronze 
Bunting Brass & Bronze Co. 


Cold Drawn Steel 
Republic Steel Corp. 


Base Bands, Solid Tire 
Firestone Steel Products Co. 


Batteries, Automobile Radio 
Burgess Battery Co 


Batteries, Flashlight 
Burgess Battery Co 
Batteries, Storage 
Ford Motor Co. 
Bearings, Babbitt and Bronze 
Bunting Brass & Bronze Co. 
, Babbitt Lined 
Bunting Brass & Bronze Co. 


Bearings, Babbitt Metal 


Bunting Brass & Bronze Co. 


EE Ok Aleee Comen 


Marlin-Rockwell Corp. 

New Departure Mfg. Co. 
Norma-Hoffmann Bearings Corp. 
SKF Industries, Inc. 


Bearings, Ball, Annular, Se cam 
——: and Heavy Series 
Bearings Co. of Ame aioe 
Federal Bearings “40% Inc 
Marlin-Rockwell Corp. 

New Departure Mfg. Co. 
Norma-Hoffmann Bearings Corp. 
SKF Industries, Inc. 


Bearings, Ball, Clutch Pre-Lubri- 
Bearings Co. of America 





Bearings, Ball, Rear Wheel Type 
with Double Seals 
Bearings Co. of America 
Bearings, Ball 
Bearings Co. of America 
Marlin-Rockwell Corp. 


Norma-Hoffmann Bearings Corp. 
SKF Industries, Inc. 


Bearings, Bronze Back 
Bunting Brass & Bronze Co. 


Bearings, Graphite Lined 
Bunting Brass & Bronze Co. 


Bearings, Line Shaft 
SKF Industries, Inc. 


Bearings, Roller 
Hyatt Roller Bearing Corp. 
Norma-Hoffmann Bearings Corp. 
SKF Industries, Inc. 


Bearings, Roller, Radial 
Norma-Hoffmann Bearings Corp. 
Timken Roller Bearing Co 


Bearings, Roller, 
Timken Roller Bearing Co. 


Taper Roller 
Timken Roller Bearing Co. 
Bearings, Thin Wall 
Bunting Brass & Bronze Co. 


Belts, Fan 
Goodyear Tire & Rubber Oo., Inc 


Bolts, Rivet 
Dardelet Threadlock Corp. 


Bolts, Track 
Dardelet Threadlock Corp. 


Brake Controls 
American Cable Co., Inc. 


Brake-Relining Machines 
Chicago Rivet & Machine Co. 


Brakes, Hydraulic 
Hydraulic Brake Co. 


Brakes, Mechanical 
Bendix Aviation Corp. 


Bushings, Babbitt 


Bunting Brass & Bronze Co. 


Bushings, Bronze 


Bunting Brass & Bronze Co. 


Cable, Brake Control 
American Cable Co., Inc. 


Carburetors 
Carter Carburetor Corp. 


, Aluminum 
‘Aluminum Co. of America 


Castings, Aluminum, Permanent 
Mold 


Aluminum Co. of America 


Castings, Babbitt Metal 


Bunting Brass & Bronze Co. 


Castings, Bronze 
Bunting Brass & Bronze Co. 


Castings, Die 
AC Spark Plug Co. 
Castings, Die, Aluminum 
Aluminum Co. of America 


i Grey Iron 
Timken Roller Bearing Co. 


Castings, Tin Alloy 
Bunting Brass & Bronze Co. 


ains, Block 
Morse Chain Co. 


Chains, Silent 
Morse Chain Oo. 


Chemicals, Inhibitors, for Pick- 


American Chemical Paint Oo. 





Chemicals, Rubber 


DuPont De Nemours & Co., Inc 


Chemicals, Rust Preventing 
American “Chemical Paint Co 


Chemicals, Rustproofing 
American Chemical Paint Oo. 


Chemicals, Rust Removing 
American Chemical Paint Co. 


Chokes, Automatic 
Carter Carburetor Corp. 


Chucks 
Bullard Co. 


Cleaners, Air 
AC Spark Plug Co. 
Burgess Battery Co. 


Clips, Wiring 
Hubbard Spring Co., M. D. 
Clutches, Automotive 


Borg & Beck Co. 
Brown-Lipe Gear Co. 


Long Mfg. Co. 
Spicer Mfz. Corp. 
Coils 


United American Bosch Corp. 


Condensers 
United American Bosch Corp. 


Connecting Rods, Aluminum 
Aluminum Co. of America 


Connectors, Electric 
Douglas Mfg. Co., H. A. 


Control Sets, Automotive 
Brown-Lipe Gear Co. 


Cooling Systems 
Long Mfg. Co. 


Cord, Seaming 


Barnum Bros. Fibre Co., Inc. 


Cotter Pins, Steel, Brass 
Hubbard Spring Co., M. D. 


Couplings, Flexible 
Spicer Mfg. Corp. 


Couplings, Tubing 
Titeflex Metal Hose Co. 


Crankshafts 


Ohio Crankshaft Co. 
Cylinder Heads, Aluminum 


Aluminum Co. of America 
Dies 

Houde Engineering Corp. 
Discs, Plow 

Ingersoll Steel & Disc Division 
Drop-Forgings 

Spicer Mfg. Corp. 


Engines 
Hercules Motors Corp. 
Ford Motor Co 


Waukesha Motor Co. 
Engines, Diesel 


Hercules Motors Corp. 
Waukesha Motor Co. 


Engines, Industrial 
Waukesha Motor Co. 


Equipment, Heat Treating 
Ohio Crankshaft Co. 


Expansion Plugs 
Hubbard Spring Co., M. D. 


Filters, Fuel 
Carter Carburetor Corp. 


Filters, Oil 
AC Spark Plug Co. 


Fittings, Inverted 
Weatherhead Co. 
ixtures, Machine Tool 
Houde Engineering Corp. 
Flashlights 
Burgess Battery Co. 


, E. 


I. 





Fluxes, Soldering 
American Chemical Paint Co. 


Forgings, Aluminum 
Aluminum Co. of America 


Forgings, Steel 
Ohio Crankshaft Co. 


Fuse Blocks, Electric 


Douglas Mfg. Co., H. A 


Gages, Gasoline 
AC Spark Plug Co. 


Gages, Oil 
AC Spark Plug Co. 


Gages, Precision 
Ford Motor Co. 


Gages, Thermo 
AC Spark Plug Co. 


Gasoline, Aircraft 
Texas Company, The 


Gasoline, Motor Vehicle 
Ethyl Gasoline Corp. 
Texas Company, The 


Gearboxes, Power Take-off 
Brown-Lipe Gear Co. 


Gears, Steering 
Ross Gear & Tool Co. 


Generators (Standard Mount- 
ings) 
Electric Auto-Lite Co. 
United American Bosch Corp. 


Governors, Automotive, Velocity 
Type 
Hoof Products Co. 


Governors, Industrial, 


ype 
Hoof Products Co. 


Velocity 


Greases 
Texas Company, The 


Handles, Door, Flush Type 
Yale & Towne Mfg. Co., The, Detroit 
Division 


Hardening, Surface 
Ohio Crankshaft Co. 


Heaters, Hot Air 


Houde Engineering Corp. 


Heating, Electrical Induction 
Ohio Crankshaft Co. 


Heat Treating 
Ohio Crankshaft Co. 


Hinges, Concealed Type 


Ackerman-Blaesser-Fezzey, Inc. 


Hones 
Hutto Machine Division 


Horns, Electric 
United American Bosch Oorp. 


Hose, Flexible 
Weatherhead Co. 


Hose, Radiator and Hydraulic 
Brake 
Goodyear Tire & Rubber Oo., Inc 


Injection Equipment, Diesel 
United American Bosch Oorp. 


Instruments, Precision Measuring 
Norma-Hoffmann Bearings Corp. 
Insulation 
Seaman Paper Co. 
Joints, Universal 
Bendix Products Corp. 


Thompson Products, Inc. 
Spicer Mfg. Corp. 


Lamps, Fog 
United American Bosch Corp. 


Lathes, Chucking 
Bullard Co. 





(Concluded on Page 66) 
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MODERN PROCEDURE IN ALLOY STEEL PRODUCTION 


A Series of Advertisements Based on Timken Methods 





Metallographic inspection plays an exceedingly 
important part in the maintenance of the high 
and uniform physical properties for which Timken 
Alloy Steels are noted. 


The Timken Metallographic Laboratory is one of the 
most efficient in the steel industry—both as regards 
the extent and modern-ness of its equipment and 
the knowledge and experience of its personnel. 


In the course of the daily work of the Timken Metal- 
lographic Laboratory each heat of steel is carefully 
checked for grain size. Metallographic checks are 
likewise made of heat treated and annealed sec- 
tions for machinability. A thorough check for non- 
metallic inclusions is also part of the regular routine. 
No heat is passed that does not comply with the 
customer's specifications for metallographic struc- 
ture and cleanliness. 


Large numbers of samples are regularly handled, 
including a full range of standard analyses and a 
wide range of low, medium and high alloys. In addi- 
tion to this daily inspection procedure, a continuous 
program of metallographic research and develop- 
ment is carried on in conjunction with the work of 
the Timken Research Laboratory. 





When a heat of Timken Steel is approved by the 
Timken Metallographic Laboratory you are assured 
of its ability to meet your requirements. 


THE TIMKEN STEEL & TUBE 
COMPANY, CANTON, OHIO 


District Offices or Representation in the following cities: 


Detroit Chicago New York Los Angeles Boston 
Philadelphia Houston Buffalo Rochester yracuse Tulsa 
Cleveland Erie Dallas Kansas City 


St. Louis Cincinnati Huntington Pittsburgh Minneapolis 
World’s Largest Producer of Electric Furnace Steel 


ee EPI NNR EE 


_ __ TIMKEN ALLOY STEELS 


Gee: Sea EE oe Se OPEN HEARTH @ ALL STANDARO SPECIAL ANALYSES 
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(Concluded) 
Lathes, Turret Pinions, Starting-Motor Shims | Strip, Hot Rolled Steel 
Bullard Co. Electric Auto-Lite Co. Laminated Shim Co., Ine. Republic Steel Corp. 
a ‘ es National Motor Bearing Co., Inc. 
Automobile Pipe Fittings 


Hurd Lock & Mfg. Co. 
Yale & Towne Mfg. Co., The, Detroit 
Division 


L 
Hurd Lock & Mfg. Co. 
Yale & Towne Mfg. Co., The, Detroit 
Division 


Hurd Lock & Mfg. Co. 
Yale & Towne Mfg. Co., The, Detroit 
Division 
Ignition 
Hurd Lock & Mfg. Co. 
Yale & Towne Mfg. Co., The, Detroit 
Division 
Spare Tire 
Hurd Lock & Mfg. Co 
Yale & Towne Mfg. Co., The, Detroit 
Division 


Lubricants 
Alemite Corp. 
Texas Company, The 


Lubricants, Extreme Pressure 
Stuart & Co., D. A. 
Lubricating Equipment 
Alemite Corp. 
Machines, Automatic Chucking 
Bullard Co. 
Machines, Automatic Multiple 
Spindle 
Bullard Co. 
Machines, Boring (Vertical) 
Bullard Co. 
Machines, Boring, Turning and 
Facing (Vertical) 
Bullard Co. 


Machines, Brake-Relining 
Chicago Rivet & Machine Co. 


Machines, | Chucking 
Bullard Co. 


Hutto Machine Division 


Machines, Multiple Spindle 
Bullard Co. 


Machines, Turret Automatic 
Bullard Co. 


Machinirv , Precision 
Govro-Neluon Co. 
Ma 


gnetos 
United American Bosch Corp. 


Materials, Molded 
Goodyear Tire & Rubber Co., Inc 


Mats, Floor 
Goodyear Tire & Rubber Co., Inc. 


Motors, Electric 
Delco Products Corp. 


Mountings, Motor 
Goodyear Tire & Rubber Co., Inc 


Mufflers 
Burgess Battery Co. 


Nickel, Cast Iron 
International Nickel Co., Inc. 

Nickel, Non-Ferrous 
International Nickel Oo., Inc. 


Nickel, Steel 
International Nickel Co., 


Padlocks 
Hurd Lock & Mfg. Co. 


Paints, Heat-Resisting 
yee Chemical Paint Oo. 


Panels, Instrument 
AO Spark Plug Co. 


° 


Piston 
Houde Engineering Corp. 





Titefiex Metal Hose Co. 


Pipe, Welded Steel 
Republie Steel Corp. 

Pistons, Aluminum 
Aluminum Co. of America 
Thompson Products, Ine. 


Pistons, Iron 
Thompson Products, Inc. 


Plates, Clutch 
Ingersoll Steel & Dise Division 


Plates, Stainless-Clad Steel 
Ingersoll Steel & Dise Division 


Power Take-Offs 
Brown-Lipe Gear Co. 


Propeller-Shafts 
Spicer Mfg. Corp. 


Pumps, Fuel 
AC Spark Plug Co. 


Pumps, Hydraulic 


tioude Engineering Corp. 


Radiators 
Harrison Radiator Corp. 
Long Mfg. Co. 


Radio 
United American Bosch Corp. 


Refrigerators 
Waukesha Motor Co. 


Regulators, Window 


Ackerman-Blaesser-Fezzey, Inc 


Retainers, Oil 
Chicago Rawhide Mfg. Co. 


Rims, Airplane Tire 
Firestone Steel Products Co. 


Rims, Pneumatic Tire 
Firestone Steel Products Co. 


Rims, Solid Rubber Tire 


Firestone Steel Products Co. 


Riveters, Automatic and Manual 
Ohicago Rivet & Machine Co. 


Rivets, Tubular and Split 
Chicago Rivet & Machine Co. 


Rubber Goods, Mechanical 
Goodyear Tire & Rubber Co., Inc 


Rust Proofing Processes 
American Chemical Paint Co. 
Parker Rust-Proof Co. 


Screw-Machine Products 
Spicer Mfg. Corp. 


Screws, Cap 
Dardelet Threadlock Corp. 


Screws, Set 
Dardelet Threadlock Corp. 


Screws, Tapping 
Shakeproof Lock Washer Co. 


Seals, Oil 
Chicago Rawhide Mfg. Co. 
National Motor Bearing Co., Inc. 


Shafts, Rocker Arm 
Houde Engineering Corp. 


Sheets, Cold Rolled Steel 
Republic Steel Corp. 


Sheets, Hot Rolled Steel 
Republic Steel Corp. 


Sheets, Laminated Brass (For 
Shims 


Laminated Shim Co., Inc. 


Sheets, S 
Ingersoll Steel & Dise Division 





Shims, Babbitted 
Laminated Shim Co., Ine. 
National Motor Bearing Co., Ine. 


Shock Absorbers 


Deico f’roduets Corp. 
Houde Engineering Corp. 


Silencers, Carburetor Intake 
AC Spark Plug Co. 
Burgess Battery Co. 


Sockets, Electric Switch 
Douglas Mfg. Co., H. A. 


Spark Plugs 
AC Spark Plug Co. 
United American Bosch Corp 


Speedometers 
AC Spark Plug Co. 


Springs, Coiled 
Barnes-Gibson-Raymond, Inc. 
Cook Spring Co. Division 
Hubbard Spring Co., M. D. 


Springs, Flat 
Barnes-Gibson-Raymond, Inc. 
Cook Spring Co. Division 
Hubbard Spring Co., M. D. 


Sprockets, Silent Chain 
Morse Chain Co, 


Stabilizers, Steering, Automobile 


and Truck 
Hoof Products Co. 


Stampings 
Cook Spring Co. Division 
Hubbard Spring Co., M. D 
Spicer Mfg. Corp. 


Starting-Motor (Standard 
Mountings) 
Electric Auto-Lite Co. 


Starting Motors 
United American Bosch Corp. 


Steel, Alloy 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 


Steel, Carbon 
Timken Koller Bearing Co. 


Steel, Die Rolled 
Republic Steel Corp. 


Steel, Electric Furnace 
Timken RKvlier Bearing Co. 
Timken Steel & Tube Co. 


Steel, Open Hearth 
Carnegie Steel Co. 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 


Steel, Special Analysis 
Carnegie-Illinois Steel Corp. 
Columbia Steel Co. 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 
United States Steel Corp. 


Steel, Stainless 
Republic Steel Corp. 


Steel, Tool 
Timken Roller Bearing Co. 
Timken Steel & Tube Co. 


Steels, Automotive 
Ingersoll Steel & Disc Division 


Steels, Plow 
Ingersoll Steel & Dise Division 


Steels, Saw 
Ingersoll Steel & Dise Divisien 


Strainers, Gasoline 
AC Spark Plug Co. 


Strip, Cold Rolled Steel 
Republic Steel Corp. 





Switches 
United American Bosch Corp. 


Switches, Starting 
Electric Auto-Lite Co. 


Tacking Strip 


Barnum Bros. Fibre Co., Inc. 
Terminals 
Douglas Mfg. Co., H. A. 


Testers, Headlamp 


Chompson-Lbreimer & Co. 


Timer-Distributors 
Electric Autu-Lite Co. 


Tires, Pneumatic 
Goodyear Tire & Rubber Co., Ine 


| Tires, Solid 





Goodyear Tire & Rubber Co., Inc. 
Tools, Machine 


Houde Engineering Corp. 


Transmissions 
Brown-Lipe Gear Corp 


Trucks, Motor 
Ford Motor Co 


Tubing, Brass 
Bundy Tubing Co 


Tubing, Copper 
Bundy Tubing Co. 


Tubing, Flexible Metal 
Titetlex Metal Hose Co. 


Tubing, Steel, Seamless 
Timken Roller Bearing Co. 
Timken Steel & Tube Ce. 


Tubing, Welded and Sweated 


Steel 
Bundy Tubing Co. 


Tungsten, Metallic 
Vanadium Corp. of America 


Valves, Hydraulic 


Houde Engineering Corp. 


Valves, Intake and Exhaust 


Thompson Products, Inc. 


Vanadium Pentoxide 
Vanadium Corp. of America 


Washers, Bronze 
Bunting Brass & Bronze Co. 


Washers, Flat 
Hubbard Spring Co., M. D. 


Washers, Lock 
American Nut & Bolt Fastener Co 
Beall Tool Co. 
Butcher & Hart Mfg. Co. 
Eaton Mfg. Co. 
Hobbs Mfg. Co. 
National Lock Washer Co. 
Philadelphia Steel & Wire Corp. 
Positive Lock Washer Co. 
Shakeproof Lock Washer Co. 
Thompson-Bremer & Co. 
Washburn Co. 


Washers, Spring 
American Nut & Bolt Fastener Co. 
Beall Too! ’ 
Butcher & Hart Mfg. Co. 
Eaton Mfg. Co. 
Hobbs Mfg. Co. 
Hubbard pring Co., M. D. 
National Lock Washer Co. 
Philadelphia Steel & Wire Cerp. 
Positive Lock Washer Co. 
Shakeproof Lock Washer Co. 
Washburn Co. 


Windshield Wipers 
United American Bosch Corp. 


Wire Forms 
Hubbard Spring Co., M. D. 


Wire Products 
Hubbard Spring Ce., M. D. 








- The addresses of companies listed in this index can be obtained from their current advertisements indexed on page 68 
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1937 


S. A. E. Annual Meeting 


January 11 to 15 


at the 
Book Cadillac Hotel 
Detroit, Mich. 


SEE THE ANNOUNCEMENTS IN THIS ISSUE AND 
WATCH FOR FURTHER DETAILS TO BE RELEASED SOON 



























PRECISION Y BEARINGS 


in 108 Distinct Series 


NORMA-HOFFMANN offers, to engineers and designers, 
the most comprehensive line of anti-friction bearings in 
America:— 108 series —ball, roller, and thrust types—!/,” 
to 21” bore, metric and inch sizes —a PRECISION BEARING 
for every load, speed, and duty. Write for the latest 
Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N. 
STAMFORD, CONN., U. S. A. 


URMA-AVFFMANN 


° ROLLER ° ° ° THRUST 














Type No. 67 1/10 Actual Size 


AUTOMOBILE 
WINDOW REGULATORS 


No 67—Hevy duty type for the modern bus or 
° armored car. Specify size, weight and _ thick- 
ness of glass. Springs can be adjusted to any desired 
weight up to 60 Ibs. Also state drop distance of glass. 
Assembly pair of No. 67 consists of: 1 each LH & RH 
regulator, 2 No. 43-B handles with escutcheons; 2 No. 
67 special channels, 


Complete information covering many other 
types upon request. 


ACKERMAN-BLAESSER-FEZZEY, Inc. 
1306 HOLDEN AVE. DETROIT, MICH. 
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(pst f Spicer NEEDLE BEARING 


CHANGE OVER ASSEMBLIES 





@ Available in all sizes for trucks, 
buses and passenger cars, Spicer 
Needle Bearing Change Over As- 
semblies are designed to effect new 


Spicer Replacement Assemblies, economies in modern high speed service and operation ... Never 


Needle Bearing type, are avail- 


able with one end of tube un- j i j 1 i 
ae es ce ta install unknown or unproven equipment. Genuine Spicer Joints 
Scaaee penises aetes cost no more—and cost less in the long run. Consult your nearest 

li der Goetz U.S. © ° a ° ° ° 

em patent RE 18080. Spicer Authorized Distributor, or write us direct for Bulletin No. 83. 

’ ’ ’ ’ 
Spicer Manufacturing Corporation - Toledo - Ohio 

BROWN-LIPE SALISBURY SPICER PARISH 

CLUTCHES and FRONT and REAR UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING, PA. 








Outline Program 
for the 


1937 SAE Annual Meeting 


Monday, January 11th Wednesday, January 13th 
Transportation and Maintenance Session A combined Diesel and Fuels and Lubricants 
Truck, Bus and Railcar Session Activities Session 
2—Fuels and Lubricants Sessions Passenger-Car Body Session 


Tractor and Industrial Power Equipment Session 
Junior-Student Session A Symposium on Ring Sticking 


Tuesday, January 12th Thursday, January 14th 


2—Diesel Engine Sessions Passenger-Car Engine Session 
A Session on Tourist Trailers Passenger-Car Lubrication Session 
Safety Session sponsored by the Passenger-Car An Aircraft Session 


Activity The Annual Meeting Dinner 


Friday, January 15th 


2 Sessions on Aircraft Engines 
A Production Session 


WATCH FOR FURTHER DETAILS TO BE RELEASED SOON 





















70 S.A.E. JOURNAL December, 1936 


“What’s that I) ” 
oohickus ? 


HE average layman—man or 


woman—knows next to nothing 


an automobile. Unacquainted with 
methods and materials, car prospects 
buy on performance and appearance. 
“How does it stand up?” “What 
about mileage?” “‘Can it take rough 
use without costly repairs?” 


These are the questions that auto- 





mobile salesmen always hear. Their 
answers, in large measure, depend on 
your choice of alloy steels. USS 
Carilloy Controlled steels—made in 
a mill where none but alloy steels are 
produced—insure you the matchless 
dependability, the consistent uni- 
formity imperative in automobile 
production. 

In our mills temperatures are ex- 
actly controlled throughout each 
process. Special roll pass designs 
guard against possible mechanical 
defects. Hot-bed covers control cool- 
ing. Constant chemical and metal- 
lurgical checks are maintained. From 
billet to shipping floor every step is 
subjected to rigid control and to 
relentless inspection. The result is 
an alloy bar free of physical defects 
or blemishes. We know of no mill 


practice more exacting or carrying 





greater assurance of quality steel. 


USS CARILLOY STEELS 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh Chicago 


Columbia Stee! Company, San Francisco, Pacific Coast United States Steel Products Company, New York, 
Distributors Export Distributors 


UNITED STATES STERL 














about what goes on under the hood of 





' 
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THE SOCIETY OF 
AUTOMOTIVE ENGINEERS 














REPUBLIC 


WORLD’S LARGEST PRODUCER OF 


Ball-bearing steel] and coller-bearing steel may well 
be regarded as the test of the steel maker’s art. 
No steels are subject to more severe service. . . 
none is bought to more rigid specifications. 

A pioneer in the production of bearing steels, 
Republic is today—as it has been for years—the 
world’s largest producer of these fine steels. Mil- 
lions and millions of wheels turn on bearings of 
Republic’s Agathon Alloy Steel—more wheels than 
turn on bearings of any other steel. 


To make fine electric furnace steels requires 


REPUBLIC 














modern furnaces, perfected metallurgical control, 
the finest of raw materials and skilled personnel. 
All these Republic possesses, with a most impor- 
tant plus factor—the experience of its personnel. 
In Republic’s electric furnace division are men 
who have been working side by side for twenty 
years... pioneers of the industry . . . the men who 
whipped many of the early problems of electric 
furnace melting. 

For data on the latest developments in electric 
furnace steels. write to Department SA. 


Republic Steel .....c00: 





ALLOY STEEL DIVISION, 
GENERAL OFFICES: 


MASSILLON, 
CLEVELAND, 


OHIO 
OHIO 





e€¢. 
AaUMEREE &*. 


CYGEIN DE: 
MERE: 





Check the cars. Their success is conclusive evidence of the outstand- 
ing performance of Aluminum Cylinder Heads. They are doing a 
job no other head can do. 


OA 
Aluminum Alloy Cylinder Heads are “Standard” on Chrysler 
Imperial and Custom Imperial and Airflow, Cord, Ford, Graham, 
Lincoln, Lincoln Zephyr and _ Pierce-Arrow. “Standard” and 
Aleoa Cylinder Head Castings have the é ae . 4 ; = 
following advantages: “Optional” on Packard and Studebaker. And “Optional” on 
Coring and chilling of spark plug holes c " Poth 
produces superior hardness and toughness of Chrysler Royal, De Soto, Hudson, Lafayette, Reo and Terraplane. 
threads: finer appearance, greater accuracy, . P , 
and soundness are achieved by casting the : ‘ ; 
entire exterior surface in a metal mould. ALUMINUM COMPANY OF AMERICA, 218] Gulf Bldg... Pittsburgh. Pa. 


PRODUCT 


ALCOA: ALUMINUM 


CAST ONLY BY ALUMINUM COMPANY OF AMERICA 





WILL BE 


BETTER CARS 


BECAUSE OF 


BENDIX 


PRODUCTS 


Bendix. manufactures: Bendix Equal-Action Brakes, Mechanical and Hydraulic * Bendix B-K Con- 
trolled Vacuum Power Braking * Bendix Finger-tip Gear Control * Bendix Automatic Clutch Con- 
trol * Bendix Drive * Bendix Startix * Lockheed Hydraulic Brakes * Stromberg Carburetors * Zenith 
Carburetors + Eclipse Brake Lining * Bendix-Scintilla Magnetos * Bendix-Weiss Rolling Ball Uni- 
versal Joints * Bendix-Westinghouse Automotive Air Brakes * Bendix-Cowdrey and Bendix-Feragen 


Safety Shop Equipment * Bendix-Peco Tire Treatment Equipment, etc., etc. 


BENDIX AVIATION CORPORATION 
Chicago + South Bend + New York 





